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ADVERTISEMENT. 

The  merits  o/KLAPROTH,  in  Chemical  Ana- 
IsfiSy  are  fo  emiaentli/  eßablijlied  with  men  qf 
/cieace  throughout  Europe,  that  it  would /eem  im- 
proper to  enlarge  on  the  moß  coafummate  Jkill  and 
accuracy  with  which  he  performed  his  experiments, 
as  well  as  on  his  laudable  candomr  infiatiag  their 
re/ulU. 

On  this  conßd^ration,  it  is  hoped  that  the  trarif- 
lation  of  his  Analytico-chemical  Eflays,  jfc.  which 
is  here  offered  to  the  patronage  of  the  EngU^ 
Chemißs,  will  meet  with  their  kind  approhation. — 
It  may  be  aeceffary  to  add,  that  all  the  Eflays  of 
the  Author  relating  to  (Ins  fubject,  and  which,  in 
the  German  original,  were ptiblifhed  in  two  volumes, 
are,for  the  accommodation  of  (he  public,  compriz- 
ed in  thisßngle  Volume. 

Whenever  Mr.  Klaproth,  as  he  has  given^  hopes 
ia  the  TTanfla(or,  fhall  give  another  collection  of 
his  laß  and  neweß  Effays,  they  will  be  immediately 
rendered  into  Englifh. 

X^  If  fuiu  tjpfgraph'ual  errars,  and  a  fetu  »ihtr  mißaktt 
xuhich  umftrtunatilj  have  tfeafed  the  maß  careful  attenlian, 
fi>«uld  create  fame  dlßcutty  in  the  Jenfe,  the  reader  is  re^uifted 
14  refer  i«  the  errata  in  the  laß  page. 
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XT  has  long  been  itiy  dcfigii  to  colleft  my  MiM^, 
ralogico-chemical  Effays^   cUrpeiicd  in  \arious  books 
and  journals,  and  to  publilh  them,  together  with 
Tome  aew  Refearches ;    hut  want  of  time,    and 
other  impediments,  have  hitherto  pi-cvented  me 
from  accompliihiog  it. 

Much  as  I  Wiflied   to  give  to  my   Analytical 
Inquiries  the  greatcft  polTible  degree  of  truth  and 
perfefiion,  andthereby  to  fulfil  the  duties  which  the 
C-liemift  owes  to  the  Science  which  he  intends  to 
promote  by  his  writings,  as  well  as  to  the  Public, 
to  whom  he  ofFrrs  the  fmits  of  his  labour;  I  was, 
neverthelefs,  too  often  under  the  neceffity  of  expe- 
.    riencing,    how  difficult  it  is  to  accomplifh  this 
purpore. 

Of  the  26  Treatifes  contained  in  this/r/?  Vol. 
of  Eßätfs  t(Kivräs  a  Chemical  Knauledge  of  Mine- 
ratSubfiances*,  the  greater  number  is  here  publiihed 

•  Mr.  Khpruh  tifre  »Hildes  to  the  publication  of  the  firft  part 

or  hi»  Effays,  at  B«rlin,   179s.     Th^  prvTeiit  volume  camprehendl 

«Ifo  Uie  fccond  part  of  tliein ;  a.id  whu  \i  laid  by  ihc  author,  with 

refpca  to  tlus  lifl,  h»  been  added  at  (lie  end  of  thU  Preface. ~ 
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proved  by  comparing  my  former  with  my  later 
anatytical  experiments,  made  with  the  Adaman* 
imeJ^r,  and  Cinron  (Jargon  of  Ceylon),  which, 
on  this  account,  I  have  placed  next  to  each  other 
m  the  refpeftive  Treatifes.  Who,  for  example, 
would  have  imagined,  that  the  application  of 
cauilic  alkali  in  jthe  liquid  ftate  Ihould  fo  exceed* 
ingly  facilitate  the  opening  of  hard  (lony  matter, 
and  remove  the  greateil  part  of  the  difficulties 
with  which  I  had  to  üruggle,  when  employing  the 
fame  feparating  medium  in  the  dry  ftate  ? 

As  many  perfons  think  that  the  preparation  of 
a  perfeftly  pure  cauftic  lye  is  fubjeä;  to  more  dif- 
ficulties than  it  really  is,  I  will  here  briefly 
ftate  my  method  of  preparing  it. — I  boil  equal 
parts  of  piuififd  fait  of  tartar,  (carbonat  of  pot- 
afh,    or  vegetable  alkali  prepared  from  tartar)  and 

Carrara  marble,  burnt  to  lime,  with  a  fufficient 

• 

quantity  of  water,  in  a  polifhed  iron  kettle ;  Iftrain 
the  lye  through  clean  linen,  and,  though  yet  tur- 
bid, i-educe  it  by  boiling,  till  it  contain  about  one 
half  of  its  weight  of  cauftic  alkali;  after  which  I 
pafs  it  once  more  through  a  linen-cloth,  and  fet 
it  by  in  a  glafs  bottle.  After  fome  days,  when 
the  lye  has  become  clear  of  itfelf,  by  ftanding,  I 
carefully  pour  it  oft' from  the  fedimcnt  into  ano- 
ther bottle.  To  convince  myfelf  of  its  purity,  I 
faturate  part  of  it  with  muriatic  or  nitric^cid,  eva- 
porate it  to  dryucfs,   and  re-diflblve  it  in  water. 

If 
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If  it  he  pure,  no  turbitlnefs  will  take  place  in  the 
latiition.  Tliequaiitity  of  cauCllc  alkaii,  AvliicU  this 
Ive  contains,  I  afccrtain  by  evaporating  a  certain 
weighed  portion  flfthe  lye  to  di-ynefs,  in  an  evaporat- 
in^dilliofa  known  weight.  I  alfo  take  care,  in  the 
preparation  of  this  cauftic  iye,  that  the  alkali  be 
not  entirely  deprived  of  carbonic  acid  ;  becaufe, 
ill  that  cafe,  I  can,  with  greater  certainty,  depend 
I'll  the  total  abfence  of  diflblved  calcareous  _arth. 
By  employing  biinit  marble,  or,  in  itsftcad,  burnt 
oyfter-lhells,  I  avoid  the  ufual  contamination  of 
the  cauftic  lye  by  aluminous  earth  ;  becaufe  lime, 
prepared  ffom  the  common  i'pccies  of  lime-ftone, 
is  fehlom  entirely  free  from  argil. 

Befides,  the  choice  of  the  vdl'ds  rct^uires  great 
care.  Since  erei»  the  bell  porcelain  is  attacked  and 
diffohedby  cauRic  alkali,  I  employfilver,  reduced 
from  muriat  of  Cher,  (Horn-lilver),  for  vellUs 
appropriated  to  fufion.  This  material,  however, 
notwitbftanding  its  other  advantages,  is  nut  abfo- 
lutely  free  from  all  inconvenience.  For,  if  the  cru- 
pible  made  of  its  has  not  been  prepared  with  every 
üble  care,  fmal!  fcalH  will  detath  from  it, 
|rbich  mingle  with  the  body  to  be  examined,  and 
fcquently  occafion  illufive  appearances.  Having  ' 
Iready  found,  uncxpe6iedly,that  even  a  crucible 
nade  of  platina  would  not,  as  had  been  wiihed,  re-  ' 
fid  the  aÖion  of  ignited  cauflic  alkali;  1  imagine 
that  a  crucible  made  of  pure  mallive  gold  would 
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be  the  moil  eligible.  On  this  account,  Profeffor 
Starr  feemis  to  be  in  the  right,  when  he  concludes 
his  PropofaUy  reß^eäing  the  examination  of  the 
mivture  ofgem^^  with  the  following  words:  **  The 
difficulties  occurring  in  this  operation  will  the 
fooner  difappeor,  if  a  great  amateur  of  gems  fhould 
choofe  to  fpend  the  value  of  fome  thoufand  ducats 
for  their  examination. "  Meanwhile,  I  flatter  my- 
felf  with  having  in  fome  manner  counterafted 
thofe  difficulties ;  though  I  was  not  encouraged 
hy  fuch  a  high  premium. 

Though  for  the  moft  part  I  have  fallowed  the 
new  nomenclature^  I  have  not  fcrupuloufly  con* 
fined  myfelf  to  its  terms  ;  but  have,  for  the  fake 
of  brevity,  now  and.then  ufed  the  denominations, 
Glauber's'falt^  Common-falt^  Horn-ßlver^  Blood^ 
/ye,  &c.  as  alfo  the  term  mild,  in  (lead  of  car- 
bonated, in  oppofition  to  caußic'\.  Speaking  of 
water,  to  avoid  too  frequent  repetitions,  I  have 
moftly  omitted  to  particularize  it  as  dißilled.  Thus, 
alfo,  I  have  not  in  every  fingle  inftance  mentioned 
the  edulcoration  of  the  precipitates,  or  refidues ; 
this  and  fiitiilar  operations  being  always  under- 
ilood  to  have  been  performed. 


*  CrelPs  Chrmisches  Journal,  vol.  VI«  ivSi.page  327. 

t  The  Tranflatofy  however,  has,  for  the  mod  part,  preferred  the 
nenv  ntnenclature^  and  frequently  added  the  former  denominations, 
for  reafoDs  not  neceflary  to  be  particularly  mentioned. — ^TranH. 

Concerning 
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Coiicenmig  tht  Sccoiid  Part.* 

I  HERE  offer  to  the  clietn'ical  and  mincralogical 
public  the  feconJ  volume  of  niy  £^j^»,  &c.  aiii- 
matal  by  the  hope,  that  it  will  meet  tlie  fame 
encouraging  approbation  with  which  the  _^,r^ 
has  been  honoured  by  fcientific  men,  wliofe  dc- 
ciGon  in  this  branch  of  the  Knowledge  of  Nature 
commands  refpeö'. 

The  numbers  of  the  Effays,  contained  in  this 
volume,  proceed  in  a  continued  feries  with  thofe 
of  tlie  preceding.  Of  thofe  now  given  (1797), 
only  a  few  have  been  before  printed  in  various 
publications,  and  arc  here  merely  coUefted. — 
Ml  the  others  are  entirely  new,  and,  at  prefeut, 

Wiffied  for  the  firft  time. 

'  As  thefe  elfays  were  the  fruit  of  nij  letfure  hours 
Bly,  fcveral  of  them  have  not  arrived  at  that  de- 
gree of  perfection,  to  which,  perhaps,  they  might 


•  Thiiii  Ihe  preface  to  Mr.  Klafrtit's  fecond  volume  of  the 
Gcmuin  Edition  i  and  the  words,  Pakt  i,  and  Pakt  ii.  have 
been  dclignedlyinrened  in  the  fullowing  Table  of  Con  tent)  ;  the 
better  lo  diftinguifti  the  fiffl  16  ElTays  belonging  to  the  firil  volume 
from  the  remaining  efTuyi,  ptibliflied  in  itic  fecond  volume  of  the 
ul. 
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have  approached,  if  the  ufual  avoca^diU  of  injf 
duties  had  permitted  me  to  perform  them  with 
greater  convenience  and  opportunity« 

In  this  refpeä;  I  eameftly  wilh,  that,  for  the 
advancement  of  the  fcience,  the  chemko^nalytical 
reftarchts  pubtilhed  in  this  fecond  volume  may 
ibare  the  fame  good  fortune  with  thofe  of  the  firft : 
— I  mean  to  fay,  that  they  may  be  examined,  cot- 
red;ed9  ^nd  farther  purfued  by  expert  Chemiiis. 
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I.  EXPERL 


EXPERIMENTS 

HABITUDES  OF  VARIOLAS  SPECIES 

STONES  AXD  EARTHS 

HRE  OF  A  FORCE  LAIN.f  URN  ACE. 


xVSciENTlFrc  enquiry  into  that  clafs  of  naturni  bodies, 
^^brhich  belong  to  the  minfrai  kin^/iom,  includes  a  number  of 
^^■frticulun,  which  it  is  ncceJTary  to  unite,  in  order  to  ob- 
^^Bun  a  coin|}Icte  knowlcdjje  of  the  fubje£l. 

1; 


I 


I 

I        4- 

IL 


Theic  aic ; 

Their  geegaoßU  fituation  "  :  and 

Their  txttritttl  thsrefifrijiit  marks :  which  both  tngeiher 
conKitUte  their  natural  bifttry. 

The  experiments  relating  to  che  pbyfual  pmperlUs  and 
powers  of  bodies  in  an  undpcompofcd  Hate.  Such  are; 
'their  fpecific  gravity,  elafticity,  magnetic  attra^ion, 
the  phenomena  exhibited  by  them  with  regard  to  light, 
and  the  like. 

Their  habitudes  or  changes  in  the  ßre ;  and 
Their  ehtmical  canftitumt  parti. 

ITenter,  who  introduced  tlic  cxprediuii  Giogxijy,  uiiderdandi 
t  •  general  scquamtance  Vith  the  folid  parts  of  our  globe, 
«anoui  filuaiiont  or  beds  of  fotTih,  and  ihcic  recprocal  rtlA. 
(toeadi  oliier.  Thus  he  diftinsuiOic»  geognofy  from  mine- 
raJtgital  grvgrefh/,  wUich  only  treats  of  the  nuive  pUcei  of  fot. 
1.— Ttaall. 

B  As 


2  I.  Habitudes  of  Stones  and  Earths 

As  to  the  habitudes  of  minerals  in  fire^  they  indeed  be- 
long to  the  chemical  part  of  natural  fcience ;  but  fo  far  only, 
^s  their  conftituent  parts,  or  their  proportions  to  each  other, 
are  made  to  fuiFer  an  alteration  by  this  agent.  Therefore, 
the  phenomena,  which  take  place  on  warming  or  heating, 
without  producing  a  lading  change  in  the  chemical  mixture 
of  the  conftituent  parts,  do  not  belong  to  this,  but  to  its 
phyfical  part«  Thus,  for  inftance,  the  power  of  attraäing 
and  repelling  light  bodies,  excited  in  Tourmaline  by  warm- 
ing it,  fhould  only  be  reckoned  among  its  phyßcal  proper- 
ties; but,  on  the  contrary,  the  phofphorefcence  of  the 
Fluor fpar  and  the  Apatite^  though  but  moderately  heated, 
already  e(Fe<5l  fome  alteration  in  the  natural  chemical  pro- 
portion of  their  conftituent  parts. 

Though  feveral  induftrious  naturalifts  have  examined  vari- 
ous fpecies  of  earths  and  ftones  merely  by  fire,  few  of 
them,  however,  have  furnifhed  ßmple  faSts  or  experiments. 
Some,  as  Pott  and  Geliert^  according  to  their  particular 
purpofes,  have  direäed  their  attention  more  to  the  produ£ls 
of  fufion,  in  compofitions  of  their  own  making,  than  to 
the  mere  habitudes  of  the.  Ample  foffils.  Others,  lyJrcet 
for  inftance,  have  indeed  had  regard  to  this  laft  circum- 
ftance ;  but  they  ^avc  miflfed  their  end,  at  leaft  for  the 
greateft  part,  by  expoiing  the  body  under  trial  to  fire  in  im- 
mediate QotiXzßt  with  argillaceous  crucibles.  For,  the  re- 
fults  could  not  fail  to  be  falfe  in  moft  cafes,  on  account  of 
the  aluminous  earth  from  the  corroded  mafs  of  the  crucible 
mingling  with  the  fubftoiice  of  the  experiment. 

So  far  as  I  know,  Mr.  Gerhard*  is  the  only  chemifl, 
who,  in  his  valuable  experiments  concerning   the  habi- 


•     i 


*  Gerhard*!  Verfuch  einer  Gefchichte  des  Mineralreicbs,    a  Vok 
Berlin,  X7SX.S2.— Vol.  II.  §  2.  paj^e  I— 44« 

tudes 
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«  of  ToOiU  in  the  fire,  has  p4tü  due  attention  to  the  ni- 
tore  of  the  veflels  j  and  has  communicated  true  rcfults,  be- 
cause in  his  operations  he  employed  crucibles  ol'  charcoal, 
beßiles  tbofe  manu&i5turetl  of  clay  and  chalii. 


The  reTuIts  of  my  cxpcrimcms  on  the  effefls  produced 
by  fire  on  various  fpccics  of  (tones  and  earths,  which  I  am 
now  about  lO  give,  may  fervc  10  confirm  feveral,  and  Jti 
fofflc  rdpecls  be  conl'idercd  as  a  continuation  of  thofe  of 
Gtrbarä. 

^^L  When  fpeakiiig  of  the  experiments  on  fufion  made  by 
^^Hhe  above  mentioned  n.iiuralilis,  as  well  as  of  my  own,  the 
^^Bnere  ji<5tiun  of  common  fire  in  wind  and  porcelain-furnaces  is 
^^HiU)iicrnood.  Hence,  neither  dioptrical  s.aA  catoptrical  expe- 
^^^fttments  belong  to  this  invefligatiun;  nor  thofe,  which  fe- 
^^^TJcral  philofophers  have  made  by  lirengchcning  the  lire  by 
mean«  of  oxygen  gas.  For,  howfocvcr  valuable  the  latter 
are  in  other  refpefts,  I  am  inclined  to  think,  that  in  a  mine- 

»lalngical  view,  the  aflion  of  violent  ignition  fuftained  by 
«kyg«!  gas  is  not  a  convenient  method  for  afcertaining  the 
tcbitive  habitudes  of  minerals  in  the  üre. 


1 

i 


To  be  enabled  to  draw  juft  conclufions  from  experiments 
this  kind,  it  is  neceflary  that  they  be  all  performed  with 
le  molt  equal  degree  of  heat.  This  advantage  was  af- 
irdcd  10  rac  by  the  furnaces  of  the  Royal  Porcelain-manu- 
;ory  (at  Berlin^ ;  into  which  the  foflils,  ready  prepared  for 
lis  tiia),  wereputi  together  with  the  porcelain,  fubjedcd 
Anal  baking. 


For  ntpcrimcnts  to  be  performed  In  charcoal  crucibles,  a 
caviiy  was  made  in  a  thick  fragment  of  well-burned  ch3r>. 
coal,  of  a  volume  anfwering  the  fize  of  the  fbllil.  This 
being  put  in,  the  cavity  was  clofcd  with  a  charcoal  ftopper; 
B  2  after 
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after  wkidi  d«  dnrcoai-crudble  was  fitted  into  tnother 
cmdUe  made  ^f  baked  clay,  and  this  laft  well  joined  with 
ka  coirer  bj  biting. 

In  order  to  make  comparative  experiments,  I  placed  ano* 
tber  quantity  o£  each  foffil  immediately  in  a  crucible  made 
of  clay  unmixed  with  iron.  After  the  cover  had  been  luted 
on,  it  was  expoTed  to  the  iame  intenfity  of  heat. 

In  every  cafe  where  the  lofs  of  weight  could  be  afccr- 
tained  with  fome  degree  of  ceitainty,  I  have  always  men-» 
tioned  it. 


No.  L  ADULARIA  >  from  Mount  St.  Gotthard. 

a)  Intbe  cbarcoaUcrucitle*^  a  colourleft  glafe,  clear  ia 
its  fubftance,  but  quite  full  of  very  fmall  froth-bubbles. 
On  this  account  it  appears  of  a  greyiih-white,  and  exhibits 
no  vitreous  fplintery  fracture,  but  a  minute  cttncboidal, 
with  very  fine  pores. 

b)  In  the  clay-crucibU.     The  fame. 

No.  2.  White  ALABASTER. 

•« 

a)  CH.  Cr.  was  rendered  moderately  hard,  white  paffing 
into  ftraw-yellow,  in  fome  places  finely  ftreaked,  of  a  fine- 
grat^  earthy  fradure,  adhering  to  the  tongue,  and  emit-> 
ting '4b  odour  like  that 'Of  alkaline  fulphuret— Lofs  of 
weight,  0,56. 


•  .♦  For  the  fake  of  brevity,  the  ChareoaUrucible  is  nuorked  CH. 
(iuyiBXtiYitaaj^rucihle,  CL.  Cr. 
In  tto  fame  manner  L.  of  VV.  means  hfs  of  *W€tght. 

t  *)  CL; 


5 
■  Cr.  A  black-brown  glafs,  very  (hiniiig,  little 
tnnfpatent  on  Hk  edges,  with  fepArate  bubbles. 

No.  3.  AMIANTHUS;  from  Gr«»/öW. 

*)  CH.  Cr.  A  routidifh  fufcd  fcoria,  <>£  a  dirty  pearl 
grey»  extemaily  covered  with  Tome  Tmall  grains  of  iron. 
Fraäure,  dull,  finely  porous,  with  difpcpfed  inluid  gloAV 
panicles. 

i)  CL.  Cr.  Has  run  into  a  greenifli,  opake  fcorii,  t>{  a 
fraäufL-  almoft  dull.  The  whole  furface  covered  with 
cTjftaU  of  a  greenilh  and  light  brown  colour,  in  üw  form 
of  delicate  needles,  of  a  reticular  form.  ,^  ,, 

No.  4..  ASBESTUS,  moitntain  green;  (Berg-hoU^  fron 
Siberia. 

«)  CH.  Cr.  Unaltered  as  to  form,  fiiriply  hardened  by 
ignition.  Its  furface  invefled  with  a  thin  redJifh  crull; 
the  edges  blackifli,  and  overlaid  with  fine  exfuded  grains  of 
iroD, — L.  of  W.  0,16, 

*)  CL.  Cr.  The  form  likewife  unchanged;  of  a  Ilght- 
brown  colour,  rendered  very  hard,  and  covered  with  fome 
ferruginous  fpots.  , 

No.  5.  ASBESTUSi  from  Tahtrs- 

s)  CH.  Cr.  A  light-grey  flag,  fufed  into  a  fphere,  and 

crovercd  with   grains  of  iron,  of  a    glittering  furface,  and 

having  detached,  (hining,  large  bubble.holes- — L.  of  W. 

0,15. 

N.  6.  BASALT;  a(h-grey,  coarfc-graincd.  fSwed.  Trap; 
axMl,  according  to  JVtrntry  Grilnflein ;)  from  Hunnebtrgy 
in  Weflgothland. 

fl)  CH.  Cr.  Fufcd   into  a  compafl  glafs,   of  a  clove- 

brewn  colour,   xtanfyareat  in  fpliaten^  of  a  large  con- 

'  3  cho\da\ 
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eboidal  fni£)Lurc.     Externally,  partly  glazed  bruwn,  partly 
invefted  with  n  ferruginous  cruft,  and  large  grains  of  iron. 

— h.  of  W.  0,06. 

t 

b)  A  fblid  black  gläfs,  covered  with  a  brown,"  fteel-grey, 
reined  iron-cruft. 

Vo.  ^.  BASALT«  denfe,  columnar  \  from  the  Hafmbergej 

in  the  middle  mountains  of  Bohemia. 

^*  a)  CH.  Cr.  Ekternally,  a  compaft  grey  mafs,  richly 
cSvtt^laid  with  pretty  large  grams  of  iron,  and  in  part  aHö 
iSBVdred  with  a  totttbac-brown  ferruginous  cnift.  Its  fri^ 
ture  of  a  bright  aft-grey,    and  to  appearance  dtill'anid 

earthy^  l>üt  if  examined  with  a  lens,  pofl'effed  of  a  texture 

irrc'T»     ■  '  '  ' 

very  finely  pordiiis,  and  fpongy  throughout  j  and  very  rough 

to  the  feel. — L.  of  W.  0,09. 

^  1^)  CL.  Cr.'  A  black  denfe  glafs,  tranfparent,  and  of  a 
ilovc-brown^  'in  thi^i  Iplinters,  of  an  even  or  grbfs-con- 
ctioidal  fra^ure.  At  the  top,  it  exhibits  a  ligbt-brown, 
glofly,  and  delicately-flowered  cruft. 

No«   8y  •  BASALT,  .denfe,    columnar;    from  Stolpe y   ia 

Saxony. 

a)  CH.  Cr«  A. compact  mfifs,  invefted  at.  the  top  with 
^  blackifli  grey  glazing,  but,,  on  the  fides  and  underneath) 
>vith  numerous  grabs  of  iron,  and  in  part  covered  with  a 
tombac-bipwn  iron-cruft.  In  fraflure,  alh-grey,  dull, 
denfe,  fomewhat  fplintery,  in  fome  places  of  a  fpongy  tex- 
ture hardly  diftinguiftiable,  and  in  others  exhibiting  clove — 
brovfp  glofly  veins. — L«  of  W.  P,p8, 

*  Note  I.  Another,  but  fmaller  quantity  of  the  fame  bafalt^ 
treated  in  the  fame  manner,  I  found,  had  the  fame  ex — 
tejinal  appearances:  but  its  int^rBaI|C(^laur  was  white-grey 
its  texture  was  more  dcpfe,  and  travqrfed  By  Vainute,  blackif 
yttrcouS  veins;  .  .|    .        r 
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WXtte  a.  I  pui  the  rpccimen  of  No.  ».  a)  a  Tecond  time  imo  il>c 
charcoal  crucib!«,  »rier  having  (epiralcd  the  iran-gniins, 
Ii  appnrcd  jtfierwards  of  an  amorplioii5,  and  on  ihe  upper 
|>«rt  confufcdiy  übrims  form;  but  its  fnfture  prcfenlcd  a 
darkiib  grey,  tonipaft,  fine-gmined,  imcrinrparent,  liiglily 
glitMrius,  and,  towards  the  fid«,  grcafy  glofl"y  fcoria- 

*)  CL.  Cr.  As  No.  ^.  b). 

No.  9.  Basalt,   largely  perforated,   with  intcrfperfed, 
Angle,  fmall  grains  of  olivin;  from  ihc  illand  of  Siyt. 

^^KffJ  GH.  Cr.  On  the  furlace  overlaid  with  many  grains 
^^B  iron,  of  a  confiderablc  fize.     Fiadture  dark   a(h-grey, 

very   rugged,  dull,  and  earthy ;   but,   viewed    by  a  lem, 

fpongy,  with  fine  pores. — L.  of  W.  0,0a. 

^^^  Ntie.  The  grains  of  iron  being  fFparatcd,  this  mafi  was  again 
^^V  pUccd  in  a  Irelh  CI1.  Cr.  Its  rurfiire  tlien  atruiiied  the 
^^^^  ^  fi^iitC'of  vcrmiculaily  milled  branches,  lying  fl«;  rome 
^^^K  af  which  h.id  a  cuppi^r-rcJ  aieullic  Uifü-e.  its  frattiirc 
^^r        like  No.  i,   KJic 

I 


I  h)  CL.  Cr.     The  fame  as  No.  7.  ij 

,  BASALT,  porphyraceous ;  from  the  new  Catn- 
rneui,  near  SaKlariai. 

The  principal  bijck  iiiürb  was  a  luediiim  between  filice- 
oui  Ihilliis,  ( KitJiifihtifrT )  iarper,  and  bafalt ;  with  dilltf. 
^^^_  nunaied  lender,  white,  vitreous  Icjiurcs  and  grains. 

^^L]  CH.  Cr.     Melted  liKu  a  fulld,  btackifh  glafs;  whofe 
^^■S^gDents  were  of  a  yellow  iOi-green,  and  iranfpareni.     It 
>iva5  covered  with  a  ili;el-grcy  ferruginous  cruD,  and  of  a 
^lofTy,  large  conchoidal  fracture, — .L.  of  W.  0,02. 

i)  CL.  Cr.    A  compaia,  black  glafs;    but  its  fplinters 
^ilovc-brown  and  traiifparent.     Fraölure  of  the  large,  and, 
a  Come  degree,  ftnooth  conchoidal  form.     Surface   inverted 
b  a  bright  brown,  iliining  pellicle. 

*4  t5o^ 
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No.  11.  LIGNIFORM  ASBEST  US  (Bcrgholz),  l?rown; 

,  fr9m  Tyrol. 

a)  CH.  Cr.  Suffered  no  alteration  of  form  j  burned 
hardy  and  aflUmed  a  greenUh-brown  fi^rface,  with  a  red  and 
-white  inveftment.  Its  edges  foliated  in  lamellae,  blackifli, 
and  garnifhed  with  extremely  delicate  cxfuded  grairtS  6f  iron, 
Fraöure  bright,  fteej-grey,  and  glittering.'— L.  of  W.  0«39« 

*  * /*  »  •        •         ■  - 

b)  CL.  Cr,  Cpaldcing  by  fufion  with  the  p^uts  of  the 
crucibles  that  were  in  contaä  with  the  fragments.  Their 
external '  furfaces  exhibited  a  texture,  confiding  of  brown, 
r((plendent,  implicated,  fhort  Arise.  The  fradure  dark- 
gfi^,  little  (hintng,  and  of  bright-grey  rays  and  |>oints, 
as  it  were  interwoven,  with  fonie  air-bubbles. 

No.  12,  BERYJ^,  yellow;  from  Sibma^ 

a)  CH.  Cr,  '  No  change  in  the  figure.  Colour  dirty 
pale-bluifh-rgrey,  with  a  greafy  luftre,  and  a  little  tranfpa- 
rent.     Fraäurc  uneven,  grofs-fplintery.— L.  of  W.  o,oi. 

b)  CL.  Cr.*  The  fame. 

No.  13.  BERYL,  fea^green;  alfo  from  Siberia» 

a)  CH.  Cr.  In  general  of  lefs  fplendour ;  but  the  late- 
ral fur&ces  of  the  column  covered  all  over  with  fine, 
{hining,  needle^formed  radii.  In  other  refpe£ts,  as  No.  12.  a) 

b)  CL.  Cr.     Like  No.  12,  b) 

No.  14.    SHORLITE  {Schörlartiger  Beryl)  i  from  Jlun^ 

berg. 

a)  CH.  Cr.  Unaltered  as  to  form;  indurated  by  the 
ignition;  became  grey,  dull,  and  rough;  with  minute  glit- 
tering points  of  a  nearly  metallic  luftre. — L.  of  W.  0,25, 

b)  CL*  Cr.  ThQ  iame  phenomena  i  but  without  (hining 
points. 

No. 


7«  Porcelain- Fire. 


No-  15.  PUMICE-STONE,  common;  itom  Lifar!. 

a)  CH.  Cr.  A  bluiih-bUck-grey,  denfe  glafs,  with 
f.me  air-bubUes ;  fcmi-tranflucid  when  reduced  to  thin 
fragntenu  \  and  extomally  ovcrt.iid  with  a  few  grain»  of 
uon.      L.  of  W.  0,10. 

t)  CL.  Cr.  Afforded  a  clearly  fufed,  ligh:-b!ackilh- 
gteen,  glafTy  (nbftancc,  of  almoft  colourlel's  and  clear  fplin- 
urs,  with  fomc  air-bubbles. 

No.    »6.      COMPOUND   SPAR    {Biturfpalh)  ,     from 
Zillirthal^   in  Tyrai 

a)  CH.  Cr.  Fell  into  fmall  yellowiih-grey,  and  ycllow- 
itfa-brown,  friable,  and  in  part  diftiniftty  rhomboidal  pieces, 
of  an  earthy  appearance. — L.  of  VV.  o^S- 

t)  CL.  Cr.  On  (he  upper  part  it  run  into  a  clear» 
bright  grifs-green  glafs,  of  a  fmooth  furface  i  but  un  the 
lower  part  into  a  Itght-grcy  frothy  fcoria. 

^No.  17.  BOLE,  red  aroienian }  gtnuim. 
tu.    Confifts  of  a  red,  friable  litbomarga  fSieinmnfiJ,  «litli 
white  rpecktei.      ^ 

a)  CH.  Cr.  Burned  hard,  was  glittering,  and  of  in 
iron-bbck  colour. — L.  of  W.  0,20. 

i)  CL.  Cr.  Hardened  by  burning;  partly  fteel-grey, 
partly  ,dirty-brown  ;  having  the  furl'acc  covered  with  tranf- 
uJcd  and  re-calcined  or  oxyded  ferruginous  particles ;  rough 
ao«I  porous. 

Vo.  18.  BOLE,  red  armenian ;  camiruH. 

a)  Melted  into  an  ill-fiiapcd  hollow  globe,  whofe  out- 
aail  inward  furbces  were  of  u  dim  Aeel-grey  culouri 
and 
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and  inlaid  with  refplendent  grains  of  iron.  Its  firadure 
prefented  a  black-grcy  flag,  Ihining,  and  in  part  porou».-— 
L.  of  W.  o,i6. 

h)  CL.  Cr.  Gave  a  brown  fcoria ;  glofly  like  pitch ; 
full  of  large  bubbles ;  of  an  uneven  furface,  refembling  the 
fpecular  or  grey  iron-ore  {fifin^glanziz). 

No.  19.  BORACITE  i  from  Lümburg. 

«)  CH.  Cr.  Each  cryftal  fell  feparately  inio  a  globular 
form ;  acquired  a  cavity  in  the  middle,  and  prefented  here 
and  there  incumbent,  very  tender  ferruginous  grains« 
FraAure  whitifii-grey,  (hinir^,  uneven,  and  foliated »  in 
part  alfo  ftriated. 

h)  CL.  Cr.  Produced  a  yellowiOi,  clear  glafs,  contain« 
Jng  fome  air-bubbles  >  and  having  feparate^  fmall,  dim. 
white  fpots. 

No.  20.  SIDERO-CALCITE  {Braunfpjth)^  in  lumps*, 

grey-white ;  from  Freyberg. 

a)  CH.  Cr.  Fell  into  black-brown,  cracked  and  fri- 
able lumps,  entirely  refembling  perfectly  decayed  fidero- 
calcitc,  and  (hewed  exceedingly  minute,  tranfuded  metallic 
grains. 


•  In  Gcrmiin  derbe^  the  prccifc  meaning  of  which  expreflion 
JTirwa«  affcrts,  (Elem.  of  Mineral.  I.  p  26)  he  could  never  learn. 
According  to  Emmerling^  any  folid  foflil  is  called  derbe  which  is 
concreted  or  imbedded  in  another,  and  is  of  the  fize  of  a  btnceU 
nut,  and  above,  to  any  magnitude  ;  whereas  that  which  is  called  in 
iittm^Ti  cingefprengt  (diffcminated,  intcrfperfed)  is  under  the  fizc 
of  a  hazel-nut,  to  any  minutenefs  obfervable.  As  the  fize  of  the 
foflils  treated  of  in  this  work  is  feldom  determined,  the  word  dcrbe 
will  be  given  in  this  tranflation  by  the  cxpreffions  in  lumfs,  imt 
mmfes^  and  fometimcs  mif^r.-^Tranll. 

h\  CL. 


in  Porcetam-Fire.  1 1 

i)  CL.  Cr.  Changed  into  a  glafs  of  a  dark  black-brown 
colour,  tranfparent  on  the  edgci«,  and  pellucid  in  fniall  frag* 
ocnts. 

No.  21.  CORNELIAN,  oriental. 

a)  CH.  Cr.  No  change  in  its  form,  very  fragile,  of  a 
fnowy-whitc  from  the  ouicr  edge,  almoft  to  the  thicknelä 
üf  ,'r  iiichi  but  imernally  very  pale  re ddilh  while.  Tho 
fraflure  of  the  white  border  was  condioidal  and  refplendenti 
that  of  the  inner  parts  earthy  md  dull. — It  fulTcred  no  lota 
of  weight, 

*J  CL.  Cr.  Throughout  of  a  fnoiv-white,  partly  fpot- 
led,  fiunewhaE  grcyiJh,  and  ptefetving  its  extcriul  Iplca- 
dour. 

No.  21.  CHALCEDONY;  from  Finoi. 

a)  CH.  Cr.     Of  unaltered  jhapc  ;  white  as  fnow ;  ealj" 

to  be  broken}  externally,  and  in  the  frafture,  glitttring 

L.  of  W.  o,oi. 

*)  CL.  Cr.     The  fame. 

»o.  23.  CHLORITE,  loofe,  from  the  cavity  of  a  rock- 
cryßal  -,  from  St.  Gotthard. 

a)  CH.  Cr.  A  contrafled,  black,  fliining,  fomcwhat 
ndiated  mafs,  fimilar  to  a  brittle  pit-coal. 

b)  CL.  Cr.  Fufed  into  a  folid,  bl?.ck-brown,  vitreous 
fubflance. 


1 


No.  14.  CHRYSOBERYL,  from  Braßl. 

tf]  CH.  Cr.     Remained  totally  unchanged,  except  that 
lur&ce  became  a  little  rougher. 
*)  CL.  Cr.     Likcwife  unaltereil ;  only  its  colour  turned 
fomcwhat  paler,  and  the  external  furfoce  acquired  fpots  of 
a  dull  white. 

•No. 
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No.  25.  CHRYSOUTE,  orieptaj. 

a)  CH,  Cr.     Its  Airface  covered  with  a  thick  fcrriigf- 

nous  cruft,  of  a  reddifb^-brown,  paffin^  iqtp  fteel-grey,  and 

*  glittering.     Its  original  green  colour  was  no  longer  per- 

livable  in  the  fradure.     Its  form,   fpl^ndour,  and  tran-> 

^flSftneyj  quite  unaltered. 

^üj  CL.  Gr.  No  change  as  to  form,  tranfp^cncy,  and 
idnfe;  but  the  colour  inclined  now  to  olive-green. 

No.  26.  CHRYSOPRASE ;  from  Kofemütx. 

''ay.CH.  Cr.  Had  its  figure  unaltered^  turned  very  light 
Uaeklfli-grey,  of^  ftrong  glofs,  and  perfeSly  opake.  In 
the  ftreak  it  exhibited  a  kind  of  metallic  luflre. — L.  of 
W.  0,01. 

i)  CL.  Cr.     The  fame  effect.    . 

No.  27.  CIMOLITE  ;  from  the  ifland  of  Cimolo  (Gimolia 

Plinii). 

a)  CH.  Cr.     A  black-grey,  moderately  Ihining,  fcummy 
A^,  of  little  weight.— ^L.  of  W.  0,25. 

h)  CL.  Cr.    A  yellowifb-white,  half  fufed,  hard,  fmall 
frothy  fco^ia,  refembling  corroded  quarz. 

No.  28.     CYANITEJ  cryftallized;  from  St.  Gottbard. 

a)  CH.  Cr.     Burned  white,  was  fplit,  became  very  fri- 
able, and  internally  ihining. — ^No  lofs  of  weight. 

b)  CL.  Cr.     The  Omc. 

No.  29.    CY ANITE,  common ;  from  the  fanie  place. 

* 

a)  CH.  Cr.    Was  rendered  afh-grey.  by  ignitioD,  w3l 
fplit,  in  ü\<i  manner  of  wood, — ^No  lofs  of  weight. 

b)  CL;  Cr«    Snowy-white,  and  fplit. 

No. 


IB  Porcclain~Ftre. 


N«.  3».  FKL-SPAR  ?  cömpafl,  blue  i  ftbm  Kfiiglaih. 
a)  CH,  Cr.  FurnifliciJ  a  grey-white  glafs,  Tcummy  in  the 
frafhire,  aiid  thereby  divided  tiilo  Ihapelcrs  cellules,  like  fine 
t^bulAT  quarK.  It  prefented  detached  ferruginous  graiui, 
aod  iliBwcd  alfo  on  the  furface  a  number  of  &nc  fpleadid 
fpeckles.— L.  of  W.  0,40. 

i)  CL.  Cr.  Shrunt  Into  milky-white,  irregular,  ruugb 
lu«i|)S}  with  a  diftinclly  beginning  vitrificatign. 

No.  31.    FEL-SPAR,  common,  red  j  from  Latmtilt. 

c)  CH.  Ct.    As  No.  I.  a) 
t)  CL.Cr.     AsNo-'i.-jJ 

Hfelt.  33.  FEL-SPAR,  vitrcouu,  in  hexagonal  plates;  from 
^P  the  Porphyry  ai  Dracbtiifelt. 

«}  CH.  Cr.  A  groyiih-white  glafs,  almofl  pellucid  ^ 
of  a  ftroRg  glofs  on  the  fraiflure,  and  having  aii-bubbles. — 
L.  of  W.  0,02, 

h)  CL.  Cr.     A   femi-pellucid,    bright-grey,   fomewhat 
glsfs ;  in  fome  places  fpeckled  blackith  or  brownifli. 


gr 


No.  3J.  FEL-SPAR,  green;  from  Siliena. 
«)  CH.  Cr.    Like  No.  3a. ,.) 
i)  CL.  Cf.      Produced   a  millc-whitc  glafs,  of  a  line 
froth,  but  clear  in  fmall  pieces. 

No.  34.  FLUOR-SPAR,  yellow,  cubic;  from  C-rßorf.    ' 
a)  CH.  Cr.     A   inilky-white  fcorta  ;  fufed  on  the  out- 
lide  i  in  the  fracture  lamellar,    of  rcfplendent  planes.-^ 
L.  of  Wt  0,04. 

-■t)  CL.  Cfi     Fuf«d  into  a  clear,  bright  graTs-grceo  glafs. 

No. 
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No.  IS.      SPECULAR   GYPSUM   (Framauh^  gtacki 

Mori  it.) 

a)  CH.  Cr.    Rendered  white,  very  friable ;  and  its  la- 
mellz  fpecular  or  refleäing  light. — L.  of  W.  0^60. 

b)  CL.  Cr.    Clove-brown  glafs,  with  large  fpherical 
air-bubbles. 

No.    36.       HYALITE,    or    Glafs-ftone,    (VIOLET 
SHOERL)  i  cryftallized  \  from  Daupbiny. 

a)  CH.  Cr.     A  femi- pellucid  greyifli-white  glafs, 
brilliant,  flat  conchoidal   fraäure ;  outwardly  Ipfread  over 
with  ferruginous  grains. — L.  of  W.  0,12. 

b)  CL.  Cr.     A  denfe,  femi-pellucid,  deep  dove-brown. 

No.  37.    HYALITE    (Violet  Sb'crl)^    in  mafles;  from 

Tlum  (Tbumerftont). 

m\  CH.  Cr.    As  No.  36.  a). — ^L.  of  W.  0,10. 
b)  CL.  Cr.    As  No.  36.  *). 

No.  38.  MICA,  grey,  grofs-foliated  \  from  Cmnualtm 

a)  CH.  Cr.  A  greenifh-grey,  femi-pellucid  gla&,  over- 
laid with  minute  grains  of  iron. — L.  of  W.  0,io. 

b)  CL.  Cr.  Run  into  a  compad,  hlyfcjft^  opake 
glafs ;  of  a  fmooth,  ftrongly-(hining  furf^e,  and  *'*>prhtridal 

fradure. 

No.  39.    GARNET,  red,  bohcmian. 

a)  CH.  Cr.     Afforded  a  grey,   turbid  glaft  ;   liUI  of  ^ 

grains  of  iron. 

b)  CL.  Cr.  Fufed  into  an  opake,  almoft  compaA  Iboria, 
whofe  colour  internally  changed  by  ftripes  from  brown  into 
green  ;  very  finely  corroded. 

No. 


^P  in  Porcelain- fire.  ij 

No.  40.    GARNET,  orieiitil, 
*)  CH.  Cr.     The  Cime  change  as  No.  39-  a). 

*)  CL.  Cr.  Yielded  a  compaa  iilack  glafs ;  of  a  bright 
luftre  i  covered  wUb  a  fieei-grcy  crult. 

No.  4t.     GRANATITE,  ,'till  now  (o  called) ;  from  St. 

Gotthard. 

a)  CH.  Cr.  Became  hard;  ftce!-grey;  orerliid  with 
final!  ferruginous  grains. 

k)  CL.  Cr.  Rendered  hard  ;  of  an  iron  black:  colour  i 
with  Ibining  points  of  a  mccallic  luftre. 


No.  42,  GREEN  EARTH;  from  Cjprui. 
«^  CH.  Cr.  Fufcd  into  an  irregular  fphere;  which  had 
cxrernally  a  dirty  green  colour,  and  prefented  in  the  frac- 
tnrc  a  fomewhat  pmous  mafs,  compofed  of  an  emcrald-grccn 
glifs  and  a  pale-green  fcoria.  Here  and  there  it  was 
croflcd  partly  by  white  metallic  lamella,  partlyby  rcguline 
copper.  There  was  alfo  found,  in  one  of  its  cavities,  a 
va/iegated  coppcr-oie  in  fmaÜ  grains. — L.  of  W,  0,17. 

t)  CI..  Cr.  Exhibited  a  fufcd  coinpai5t  fcoria)  in  the 
ffa£hire  of  which  the  upper  part  was  brown  and  refpleu- 
dent-,  the  lower  one  greenifli  grey,  and  glittering.  At  top 
it  Ibcwcd  grey-white,  delicate  plumofe  traces,  of  a  lullre 
nearly  metallic,  upon  a  brown  ground. 

No.  43.  HELIOTROPIÜM,  oriental. 
<t)  The  figure  unaltered  ;  but  rendered  a  little  fofter  by 
tlw  ignition.  The  cuioun  changed  from  duU-greenifh  tu  a 
srcy-whitc.  Its  fraifiure  uneven,  fpltnrcry,  rough  and 
j'lttcring.  The  red  points,  which  had  dit'appearcd,  kit 
iuU  holes  behind  them. — I.,  of  W.  0,01. 

5  A)  CJ.. 
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b)  CL.  Cr.     The  colour  rurned  throughout  whitiib 
^rey.     Inpthtsr  refpeds  as  at  a). 

No.  44.     HORN-BLENDE,  bafaltic ;  from  the  crater  of 

Vefuvhis, 

ä)  CH.  Cr.  A  hardened,  ill-fliaped  mafs,  with  grains 
of  iron.  Fraöure  light-grey,  uneven,  faintly  glittering ; 
without  an]r  trace  of  vitrification. — L.  of  W.  0,10. 

b)  CL.  Cr.  Melted  into  a  dcnfc,  black-brown  glafs ; 
tranfparent  jln  thin  fragments  ;  of  a  fmooth  furface,  and  a 
flat  conchoidal,  gloiTy  fra6lure. 

No.  45.    HORN  BLENDE,  common ;  from  Neurodcy  in 
the  county  of  Glatz,  in  Bohemia. 

a)  CH.  Cr.  An  indurated  oufs  )  on  the  outfide  wrinkled» 
of  a  colour  verging  into  copper-^^red,  inlaid  with  many  gra- 
nular particles  of  iron.     Internally  light  pearly-grey,  un*  - 
even,  {lightly  glittering ;  here  and  there  with  a  beginning 
vitrification.— L.  of  W.  0,06. 

b)  CL.  Cr.    As  No.  44.  b). 

No.  46.    HORNBLENDE  ?  common  j  from  Nora^   in 

Wcftmanland. 

a)  CH.  6r.  Run  into  an  imperfeä,  greenifii-black  vi- 
treous fubftance,  tranfparent  on  the  edges,  overlaid  with  an 
iron  black,  rugofe  or  fhrivclled  cruft.  Frafture,  with  air» 
bubbles,  of  a  copper-colour. — L.  of  W.  0,14. 

b)  CL.  Cr.  A  compa£l  fcoria,  whofe  colour,  from  below 
upwards,  changed  from  leek-green  to  grcenifh  black.  Co- 
vered with  a  fteel-grey  metallic  cruft.  Fradiure,  mode* 
rately  fhining,  of  a  greafy  luftre. 

No. 


t«  Potvelam-Fire. 

No.  47.     HVACIKTH  i  from  Oylon. 

m)  CH.  Cr.  Its  eolour  became  greyiih-white.  The 
(nyftals  in  fome  degree  coalefced  j  but  remained  in  other 
rdpeds  unchanged,  excepL  their  tranfparency  being  dimi- 
ni&cd..— No.  L.  of  W. 

*)  CL.  Cr.  Such  of  the  cryflals  as  were  in  contafl  with 
the  crucible,  united  with  it  by  fufion,  ihmwing  up  a  ferru- 
ginous cruft.  The  others  were  loofely  conglutlnated 
together.  The  colour,  in  part,  palled  into  a  wine- 
yellow. 

No.  48.     CAT'S-EYES,  grey-white;  from  Cy!,n. 

a)  CH.  Cr.  Became  foft,  grey,  dimmed,  and  opake  by 
Che  s£t\on  of  the  üre.— No.  L.  of  W. 

t)  CL.  Cr.     The  lame  change. 

No.  49.    CAT'S-EYE,  red  i  from  Malahor. 
m)  CH.  Cr.     Like  No.  48.  a) 
I)  CL.  Cr.     The  fame. 


No.  SO.    LABRAIX>R-H0RNBLENDE  (Lahraä^.) 

ßcin). 

m)  CH.  Cr.  Fufed  into  a  compaa  glaf?,  of  great  lußr*, 
pellucid  in  fmall  fplincers,  of  a  pale-grey  colour,  with  very 
minute,  detached  grains  of  iron.— L.  of  W.  0,04, 


i)  CL.  Cr. 
on  the  edges. 


A  compact,  duCky- white  fcoria,  tranfparent 


22  I.    Habitudes  qf  Stone^y  fUc. 

b)  CL.  Cr.  The  (ame  changes  \  together  with  a  fome^ 
what  brighter  lujlre, 

No.  67,      OPAL»  fiml'Opal  of  a  verdfgris^ofour  (Hello^ 

tropium  ?)  \  from  Greenland. 

a)  CH.  Cr,  Was  rendered  foft,  its  frafhire  of  a  lightr 
reddiih-brown,  fpeckled  with  a  copper-red  ;  glittering, 
and  exhibiting  dim-white  points  and  veins. 

i)  QX'«  Cr.     Rendered  not  quite  fo  foft  by  the  ignition  ; 

$md  it  acquifcd  ^  Uverrcolourj^  wUh  white  fpots. — L.  of 
W.  0,06, 

No.  68.    PITCHrSTONE,  yellow  5  from  Meijfen. 

a)  CH.  Cr.  A  greyi(h-white  glafs;  though  clear  iq 
itfelf,  yet  full  of  froth-bubbles«  The  outer  fur&ce  pre* 
felted  a  deep-grey,  ihining  crui(f 

ti\  CL.  Cr.  Thp  fame  ^  bu^  withput  (he  external  in-? 
cruftation. 

Mo.  69.  PITCH-STONE,  blue  (fo  ftyled)  j  from  M«/V- 

Mmtanty  near  Paris. 

a)  CH.  Cr.  Became  foft,  yellowifh-white,  and  fplit 
or  cleft  in  the  manner  of  flate. 

h)  CL.  Cr.  The  fame  changes;  except  its  colour 
turning  light-brown. — L.  of  W.  0,08.  * 

No.  70.  SHISTOSE  PORPHYRY  ;  from  Scblosflgrg 
near  Toplitz.  (Ite  chief  mafs  the  Kling/lein,  as  it  is 
called). 


I«  Porcelain-fire. 
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e)  CH,  Cr.  Run  into  a  dcnfc,  very  billing  glafs, 
of  a  grey  tinge  inclining  to  decp-grecn  5  tranfparcnt  in 
firuJl  fragmeiits,  and  inUId  with  detached,  nearly  tiiw 
while  grains  of  iron. — L.  of  W  0,05. 

*)  CL.  Cr.  A  compafl  brownifh-black  glafs,  with 
tranfpuent  edges,  and  a  conchoidai  fracture. 


No.  71. 

I*)CH 
was  rem 
and  dull. 


PORCELAIN  JASPER,   yellow; 
hernia. 


tf)  CH.  Cr.  SufTered  no  alteration  in  its  form  ;  but 
was  rendered  fomewhat  contraflcd,  of  a  deej>  Heel-grey, 
and  dull. 

i)  CL.  Cr.  Figure  unchanged ;  externally  yellowifli- 
brown  i  in  the  fraäurc,  black;  and  glittering. 


I 


W  No.  72.     PRASE;  from  BmrwJruM. 

r  fl)  CH.  Cr.  Its  form  unaltered ;  externally  of  a  grey- 
white,  fiüining,  inlaid  with  tranfuded  grains  of  iron,  its 
fra^ure,  green i(h -white,  of  a  hint  luftre,  and  uneven. 
Totally  opake. — L.  of  W.  0,03. 

i)  CL.  Cr.  The  form  lilcewife  unaltered;  externally  of 
a  froutty-greenilh  white,  glolTy,  and  fpotted  with  minute 
drops  refembling  pilch.     Fraöurc  grey  and  dim. 

No.  73.     QUARZ,  red;  from  Rahtnßrin. 

a)  CH.  Cr.  Nochauge  in  the  figure;  colour  entirely 
pale  reddilh-whiiej  (lightly  tranfparent ;  and  inveßed  with 
a  delicate  glazing L.  of  W.  0)03. 

h]  CL.  Cr.    The  fame. 
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No.  74.     RUBY,  rofe-red,  m-ltntaL 

äi)  CH.  Cr.  No  alteration;  except  its  fur&ce  having 
bccotr.c  a  iiid^dicnmed. — ^Alfo  without  L.  ofW. 

^;  CL.  Cr.  Entirely  urxhanged.  Its  colour  even  fcemed 
to  be  rendered  ftill  purer  and   mere  livelj   than   beforo 

ignition. 

No.  75.   MUSCOVY  GLASS  (GA>?,iW/ftf);  from  Siberia. 

a)  CH.  Cr.  la  order  to  indofe  it  in  the  crucible,  fe- 
TenJ  lamellas  were  rolled  up.  The  outer  ones  became 
grev,  glazed  and  brittle ;  the  inner  ones  black,  like  tin- 
der, aod  cooiinued  flexible.— No.  L.  of  W. 

h)  CL.  Cr.  Every  one  of  the  lamellas  thoroughly 
hardened  by  the  ignition,  glazed,  brittle,  rendered  nearly 
fonorous.  Colour  changed  to  a  greyiih-white  i  the  furfacc 
in  part  alfo  light-brown. — No.  L.  of  W, 

No.  76.     SAPPHIRE,  azure-blue  ;  from  Ceylon, 

a)  CH.  Cr.  Without  alteration;  except  the  fur&ce^ 
which  became  a  little  dufky,  and  dim  and  moddy. — No 
lols  of  weight. 

h)  CL.  Cr.  Likewife  unaltered.  However,  the  colour 
was  rendered  in  fome  pieces  paler,  and  at  the  fame  time 
flightly  opalel'cent« 

No.  77.     PRISMATIC  SHOERL,  black,  longitudinally 

ftrcakcd  \  from  Cornwall. 

a)  CH.  Cr.  Li» tie  change  in  the  figure.  Outwardly, 
ftill  prcfcrving,  in  part,  the  prifmatic  form,  with  grains  of  iron 
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■  FraÄure    grey,  of  but  little  glofs,  rcfcmbüng 
ihM  of  fat. — L.  of  W.  0,09. 

h)  CL.  Cr.  Imperfeaiy  fufed  ;  011  the  upper  part 
brown,  tciih  glittering  points.  Fracture  of  a  blaclcifli- 
grcy,  flighcty  refplpndcnt,  with  a  greafy  luftre,  and  cxhi. 
biting  fine  j,otes. 

No.  78.     SHOERL,  Wacic  cryftallized,   in   columns  of 
nine  fides  j  from  St.  Gotibard, 

a)  CH.  Cr.    Externally  afli-grcy,  and  very  much  fliri- 

vcMe<J.      In    the    fraflure    prefcnting    a  compadl,    fmoke- 

grcy,  moderately  fliining  fcona;  with  feveral  large  bubbles, 

containing  on  the  infide  dilTeininated  granular  particles  of 

^bo.— L.  of  W.  0,08. 


f]  CL.  Cr.  Fufed  into  2  tough,  pile,  olivc-green  flag« 
of  a  moderate  giofs  like  hi ;  with  feveral  large  air- 
bubbles. 


1^ 


79.     SHOERL,  black,   in  large  h^jtagonal  columns  ; 
from  Griinland. 


«)  CH.  C.  Converted  into  a  fcoria  of  a  greenilh-grey 
tinge,  and  ttanfparcnt  fragments.  Its  furface  was  coated 
with  a  dufky  cruft,  and  fcatteied  grains  of  iron. — L.  of 
W.  0,07. 

k)  CL.  Cr.  An  olivc-grecn  flag,  tranfparcnt  in  thin 
fplinters,  of  conliderable  compadncfs,  and  a  wrinkled 
furfacc. 


_  No,  80.     SERPENTIKE,  blackiOi ;  from  ZUlliz. 

•)  CH. 
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a)  CH.  Cr.  Indurated ;  externallj  covered  with  a  £»«' 
niginous  cruft,  together  with  fmall  grains  of  iron»  In  the 
frafture,  fplintery,  dull  and  of  a  grey  colour. — ^L*  of  W» 

0,11. 

i)  CL.  Cr.  Rendered  bard.  The  furfiicc  glittering^ 
glazed  in  part,  and  paffing  from  iron-black  to  a  cop« 
per-red.  Towards  the  edges  of  the  fradure  likewife  iron- 
|>lack,  but  in  the  middle  of  a  pale  greenifh-grey  ^  finooth 
and  dull. 


No.  51.    EMERALD ;  from  Pent. 

a)  CH.  Cr.  Entered  into  an  iroperfed  fufion^  aivl  pro» 
ferved  its  green  colour,  though  (bmewhat  fouled.  It  alio 
was  rendered  opake,  and  prefented  detached  minute  graias 
of  iron. 

b)  CL.  Cr.  A  clear,  greenUh-white  glais^  with  a  few 
radiating  points. 

No.  82.  EMERALD  ?  oriental ;  (perhaps  green  iapphire  f) 

a)  CH.  Cr.  ^ite  unaltered  in  fhape.  The  colour 
was  rendered  fomewhat  duller,  and  verging  towards  gr^. 
The  furiace  partially  covered  with  a  rough  cruft  i  fbmm 
pieces  reAe£led  changeable  variegated  colours^ 

h)  CL.  Cr.  Figure  and  luftre  as  before.  Turned  opake« 
The  green  colour  in  part  pafled  to  a  white,  and  ill 
fome  pieces  the  variegated  refleAion  of  colours  was  ftill 
more  diftin£i. 


No.  83.    SPINELL    (Ruby). 


*\CH, 
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«)  CH.  Cr.  Suffered  no  change,  excepting  that  its  fur- 
face  became  fomewhat  muddy  and  foul.— No  lofs  of 
weight 

A)  CL.  Cr.  Part  of  it  was  Imperfe^ij'  melted  to  a 
blicJcifh-brown  fcorii,  into  which  were  cemented  the  other 
pieces,  whi>rc  colour  and  tranfparency  were  unimpaired. 

No,  84.     ACTYNOLITE  (Strahlfletn)  common,  green; 
from  St.  Gotthard. 

ff)  CH.  Cr.  Externally  covered  with  a  ferruginous 
ci^ll,  and  numerous  grains  of  iron.  The  infide  Ibcwed  a 
grey  and  dull  fcorla,  full  of  bubbles. — L.  of  W.  0,04. 

h)  CL.  Cr.  Converted  into  a  Ebrous  (lag,  of  a  green* 
i(h-grey  frafhire,  and  a  brown  furface,  cryftallized  in  a 
/^iated  form. 

No.  85.    ACTYNOLITE,  common,  leek-green ;  from 
PtUrfliuTg.  (Swcd.  HamUtrtia). 

«)  CH.  Cr.  Like  No.  84.  a)  ;  only  with  but  few 
grains  of  iron  in  the  furface,  and  with  acicular  cryftals  in  the 
froth  bubbles.— L.  of  W.  0,04. 

^)  CL.  Cr,  A  leek-green,  and  at  the  top  red-brown, 
compact  fcoria  j  of  a  fine  ftriated  fracture,  and  efllorefcent 
crvAallization. 


•     w. 


86.     ACTYNOLITE,  common,  in  fepiraK  parallel 
prifms;  from  Carinth'ta, 

)  CH.  Cr.     A  dull,  bluiOl-grey  fcoria,  fiill  of  bubbte 
its    furface    inlaid     with   grains    of    iron. — L.    of 

i\  CL, 
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k)  CL.  Cr.     A  denfe,    grecnifli-whitey    and    in    the 
firaAure  indiftin^Uy  radiaCed  flag.     On  the  upper  fiirftce 

tryftallized  in  interwoven,  reticular,  fine,  brown  needles. 

No.  97.  GLASSY  ACTYNOLITE;  needMhape^ 
of  an  intermediate  colour  between  deep  mountaiD-grccOy 
^ukI  black-green ;  from  Tabtri, 

€t)  CH.  Cr.     As  No.  86,  a).    Its  cnift  had  in  (omt 
places  ^  cupreous  luftre. — L.  of  W.  0.12. 

I)  CL.  Cr.    Fufed  into  a  denfe,  greyifli-white,  opake 
fcoria,  marbled  of  a  brown-jellow  at  iu  top. 

No.  »8.    GLAE5Y  ACTYNOLJTE,  acicular,  whiter 

from  T^ftt^i" 

a)  CH.  Cr,  A  greyifh-white  mafs,  fufed  in  a  {fhcncil 
form  ;  on  the  upper  pare  with  feparate,  recumbent,  fliining 
radiations;  on  the  under  part  mixed  with  grains  of  iioD« 
Fradure  uneven,  dull  and  roughs  in  parts  ftriated.— !/• 
of  W*.  0,20, 


b)  CL.  Cr.  A  greenifh-whtte,  denfe  fcoria,  with  a 
glittering  greenifli-yellow  very  fine  efflorefcent  fur&ce  of 
fmall  ftellular  points»  Fnu^re  finely  i^brous  and  rciples? 
dpnt. 

No.  89.      ACTYNOLITE,    olive-green,  in   prifir»atie 

cryilals ;  bofn  Pßupbini. 

a)  CH.  Cr.  The  pieces  did  not  fiife  together,  but  wert 
merely  conghitinated  firmly.  External  furface,  nm^ 
black,  with  final!  ferruginoMS  grains,  oozed  throu^.  Int 
fide  fted-grey,  fine  earthy,  and  dull.*— L.  of  W.  Pji5* 
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h)  CL.  Cr.  MelMd  into  a  highly  rcfplendenl  eUfs  j 
of  X  bUclE-brown  colour  i  flat  c«»ichoiiJal  fraäure,  and 
tranfinrent  rptiaters. 

No.  90.    ACTYNOLITE,  cryftallizcd  in  pnfms,  deep 
bljtcltiih-grecn  ;  from  Zilltrthal  in  Tyrol. 

a)  CH,  Cr,  Fufed  into  a  fpherical»  moderately  Tplendiil, 
cpalce  fcoria^  of  a  bright  greeniih-grey  colour,  and  per- 
feaiy  radiated  fra^ure,  furroundcd  with  grains  of  iron.— L. 
of  W.  0,06. 

i)  CL.  Cr.  A  ftrongly  rcfplcndent,  compai^,  opake 
fiig,  internally  Blmofl:  apple<.grcen  i  ofaconchoidal  fraflure, 
V'i  yellow  Airlace,  mixed  with  brown. 

No.  qi.    STRONTIANITE. 

«)  CH.  Cr,  Form  unaltered.  Hardened  by  ignition; 
"ihlefed  dull,  siwi  vc/y  cauftic— L.  of  W.  0,31. 

*)  CL.  Or.     A  dear,  bright  grafs-green  glafs. 

^«.  g».     TALC  (of  the  magnefiän  or  muriatic  genus] ; 
grcenifli-w*iit«  i  from  St.  Gattharä. 

«)  CH.  Cr.  Became  hard  t  fplit  liice  Hate ;  grey 
«Kite ;  in  two  places  flightly  united  with  the  crucible  by 

fufion, 

'1  CL.  Cr.    Rendered  yellow  l(h- white ;  hardened  by 


No.  93.    TALC,  Veneü'an, 


•)  CH,  Cr.      Indurated,  (laty,    bluifh-grey ;     m   part 
^*»  thin  red  TOvering.— L.  of  W.  0,08. 

h)  CL.r 


»vviiucrca  whit 


N»V9J.    TOPAZ  J  £h, 


♦^^^•0,^ 
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Ho.  98.    TOURMALINE,   green,  tranfparent  ;    from 
Braß. 

a)  CH.  Cr.  Hardened  by  the  ignuion.  The  Tuics 
ctnnpretTcd  inwards.  Externally  black-brown;  intcrnalljf 
grtenifli-grey,  opake  and  dull. — L.  of  W,  0,10. 

i]  CL.  Cr.  The  fame  change ;  but  of  a  blacker  tinge. 
The  part  of  the  crucible,  in  contadl  with  it,  covered  with 

i  brown  glaze. 


No.  99.  TOURMALINE,  black;  Uom  Spain. 

a)  CH.  Cr.  Hardened,  and  the  cryftals  conglutinated, 
OulüJe  black,  with  crofs  rifts  and  dull;  infidc  dim  grcy- 
whitt.  Fra£hire,  conchoidal.  Slight  glofs  of  the  gteafy 
kind.— L.  of  W.  0,15. 

*)  CL.  Cr.  Externally  the  fame.  The  fraflure,  of  a 
ßwVgrey,  but  with  rather  lefs  lufire,  and  with  fine 
pom. 

No.  100.     TOURMALINE,  black;  from  ZilUrtla!. 

«}  CH.  Cr.  Affumed  a  very  irregular  Ibape.  £x- 
^^faWy  like  No.  99,  a)  i  inwardly,  of  a  coiicholdal 
'icture,  a  fmoky  grey  colour,  and  greafy  luftre. 

*)  CL.  Cr.  Tough  ;  diffufed  by  melting  ;  light- 
bfown,  opakc,   and  of  a  middling  greafy  luftre. 


k 


IDI;    UMBER,     (brown    iroit-ochre) ;    from    the 
neighbourhood  of  Cohgnt. 

')  CH.  Cr.    Gave  a  denfe,  opaline  glafs ;  of  a  bluilh- 
grtyin  the  ftaÖure,  iranfparent  when  in  fmall  fplinters, 
\     Mil  of  a  ftrong  greafy  luftre.     It  was  coated  with  a  grcy- 
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white  cruft,  finely  dotted  bj  very  minute  iiroth-bubUel. 
At  the  bottom  was  one  confiderable  grain  of  iron,  whid 
feparated  of  itfclf.-^L.  of  W.  0,33. 

t)  Chi  Cr.  FlÜed  into  a  foH  tdack  glafs ;  whofi 
upper  part  was  covered  with  a  cruft  of  the  fpccuhr  iron- 
ore,  (Eiftnglanz)  very  delicately  efflorefcent,  tod  radiated  ir 
a  ftellular  form* 

No.  102«    UMBER ;  from  Cjprut* 

a)  CH.  Cr.  Like  No.  ioi,  a)  except  that  its  cruft  mx 
ft  ill  more  minutely  dotted,  and  the  inward  colour  of  s 
clear  fraoke-grey. — L.  ofW.  0,33. 

h)  CL.  Cr.    Like  No*  loi.  b) 


No.  103.    VESUVIAN,  KghtJirown* 

n)  CH.  Cr.  A  denfe,  clear,  ftrongly  refplendent,  nearl| 
colourlefs  glafs.  The  outer  furface  was  rather  muddy^  ana 
was  formed  into  groups  of  regular  cryftals  (drufiit)  ex 
hibiting  very  minute  fliort  protuberances,  each  of  whici 
ended  in  a  point,  by  means  of  four  triangular,'exceediiiglj 
fine  ftrlated  facets«  Numerous  grains  of  iron  were  im 
bedded  in  its  under  fur&ce«— -I»  of  W.  0,25« 

K  CL.  Cr.     A  compaA,  very  dark  olive-green  glaß 
of  a  bright  luftre,  and  flat  conchoidal  friAure. 

Nv>.   104.     VOLCANIC  aflies  ;   (from   the  eruption  Cp 
Alounc  Vciuvius,  collcded  at  Xapiis  in  the  fimmercp 

«7940 

«)  CH.  Ci.  Meked  into  a  compaft  glafi,  of  a  diiCj 
filif e-i;iecn ;  fmall  Augments  of  which  tnuiftutDBd  li|^ 
\l  coutaiiKd  ibmc  pieces  of  ircn.*— L.  of  W.  0,10. 
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^'o.    105.     WACKE   (a   variety   of   bafalt,    commonly 
ranlced  among  die  fpecics  of  argillaceous  caiths)  1   from 

a»)  CH.  Cr    AsNo.  7.i)i' 


iiit,  'the  Time  fpecimen  was  again  put  inti  the  ch&rcoal- 
cmtlble,  after  ii  had  been  feparated  from  the  grains 
of  iron.  When  taken  out,  it  was  liibcrnus  or  knobby.  The 
fufface  picfented  a  gtlcteriiig  black-brown  incrultation, 
«hafe  fraäure  had  a  flight  luflre.  But  the  interiour  maft 
had  become  pale-grey,  and  denfer  than  before. 


■4)  GL.  Cr.     The  fame  change  at  Na.  7.  h) 


10&. 


I 

^^K^)  CH.  Cr.     A  compaift  opake  fcoria  of  a  dull  grejr, 
^^Kdi  many  grains  of  iron. — L.  of  W.  0,25. 

^■'  *)    CL.  Of.     A    dcnfe,    bhckifli-green    fcoria. 
EWtooth  farface  exhibiting  ird  dots. 


FULLER'S    EARTH  (Smtcii,)   genuine  j 
from  Hampjbirt. 


Its 


No.  107,  WITHERITE  ;  from  Anglezari. 


I«)  CH.  Cr.  In  experiments  repeatedly  made  with  this 
incc,  the  Inner  charcoal-crucible  was  found  confumed 
fctihegreatcft  part.  Hence  the  withcnte  always  entered 
'"0  an  imperfcA  fulion  with  the  contiguous  part  of  the 
liy-erucible,    which    fcrvcd  at  a  cafe  to  the   charcoal- 


"■«ibl». 


i. 


»)  CL. 
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h)  CL.  Cr.     A  grcel^  ibnrwliat  tmbid,  and  firotl 
glais. 


Nou  io8.     ZEOLITE,  compsa,  filiceoim  {Pnkmu] 

from  Scstlani. 

a)  CH.  Cr.  Fufcd  into  a  compad,  4eq>-grejf  «f»! 
Icoria.  Fnäure,  imperfeälj  conchoidal,  and  high 
glitteriiig.  Coated  witb  a  ferruginous  cnift;  and  co 
taining  a  kw  mimite  grains  of  iron.— L«  of  W.  O,0S* 

h)  CL.  Cr.  An  opake  denfe  flag.  Its  furfixe  olii 
grccDi  tlie  inaer  mais,  celadoni-green,  and  the  fnOx 
glittering* 

Ho.  109.     ZEOLITE,  radiated;  bwa  FerrZe^ 

a)  CH.  Cr.  Swelled  up  into  an  ill-(haped,  greyii 
white,  tranlparoit  fcoria  ;  fiiU  of  froth  bubUes.— Xr.  of '% 
0,16. 

^)  CL.  Cr.    The  fame ;  but  as  white  as  (now. 

No.  no.      ZEOLITE,    volcanic  grey;    (according 
Ficbtel — according    to     others,    zeolitic     pitch-ftoi 
from  the  Mount  Pap^Laßiy  near  Telkebanya. 

a)  CH.  Cr.  A  gla&  of  a  dim,  Uack-grejr  coloi 
of  a  clear  tranfparenqe  on  the  edges ;  of  a  greafy  gl 
in  the  fra^re  ;  and  {hewing  feparate  bubbles.  It  aUb  1 
very  fmall  grains  of  iron  in  feveral  parts  <rf  its  cxter 

furface.— L.  of  W.  0,05. 

•4. 

*)  CL.  Cr.  Yielded  a  denfe,  bright  greyi(k^whi 
tranfparent,  but  not  thoroughly  clear  glafs  ;  rendeied  t 
bid  by  very  minute  froth-bubbles.    Its  finooth  furftce  c 

fel 


¥ 
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fcQed  s  great  fplcndour,  and  was  marked   with  difperred 
browB-cctl  rpots,  relembling  agates. 


!• 


fo.  1 1 1.    ZEOLITE,  volcanic  red ;  from  xhcfomf  placr. 
a)  CH.  Cr.     Like  No.  i  to.  a) 

h)  CL.  Cr.  Like  No.  no.  ^^i  only  focnewhat  more 
t^ifbid. 

No.  112.     CIRCON  (Jargon);  from  C-yton. 

m)  CH-  Cr,  No  change,  excepting  that  its  colour  turned 
white-grey,  and  its  i'urfäce  became  a  littlff  more  tutbid.— 
Alio  no  L.  of  W. 

h)  CL,  Cr.     Likewife  unaltered.     The  greenith  colour 

had  almoft  difappcared,  and  in  its  ftead  fucceeded  a  reddifti, 

■    Uuifli,  and   in  part  perfeflly  white   one.      Several    pieces 

^Bputcd  a  whitiäi  lullre. — No  lofe  of  weight. 

^pCon. 
ntrorei 


iccming  the  utility  which  thcfe  experiments  on  fufion 
afibnl  in  various  refpcdts,  I  Ihall  make  only  one  or' 
remarks. 


On  reviewing  the  divifion  of  lionet  and  earths  into  fu- 
fille  and  infußbU-,  which  has  been  hitlierto  adopted,  we  ob- 
ietve  that  fevcra]  of  them  are  clafTed  among  the  firft  ;  which, 
wer,  are  not  fufible  of  their  own  accord,  but  acquire 
property  only  by  the  co-operation  of  extraneous  caufes.. 
Thus,  if  wc  obfervc  the  Stronlknilt  (No.  91),  the  C»m- 
p9un4-ffar  {No.  16),  Sidero-caldte  (No.  lo),  Marble^ 
(No.  56),  and  in  general  all  the  fpecics  of  calcareous 
eanb,  to  vitrify  in  the  melting-velTclE,  It  is  owing  to  the 
OTgiUacems  lerth  of  the  clay-crucible,  which  by  its  contadk 
effc^s  the  fufion  of  thofe  flony  matters,  which,  when 
atone,  are  infufible. 

o  3  \i\^ 
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With  refped  to  many  other  fubftances,  the  caufe  of  theil 
vitrification  is  their  ferruginous  contents ;  for  oxyd  of  im 
likewife  promotes  the  fufion  of  many  compofitions,  other- 
wife  not  vitrifiable.  This  vitrification,  therefore,  cannoi 
take  place  in  charcoal^rucibles  ;  becaufe  in  thefe,  the  calx  ol 
iron  lofes  its  vitrefcent  property,  by  being  reduced  to  rcgu- 
line  iron,  and  hence  is  rendered  incapable  of  continuing  ir 
chemical  folution  or  combination  with  unmetallic-eartht. 
It  then  feparates  from  them  by  a  kind  of  eliquation. 


An  inftance  of  this  is  afforded  by  the  Bafalt^  (No, 
10),  ufually  reprefented  as  a  body,  which  very  eafily  melc 
into  a  black  glafs.  But  this  fufibility  of  bafalt  obtain! 
only  when  its  ferruginous  part  finds  no  opportunity  to  hi 
reduced  and  to  feparatc :  for  after  this  is  withdrawn,  th 
remaining  portion  of  bafalt  is  no  longer  vitrifiable.  It  nov 
appears,  if  examined  by  a  lens,  as  a  body  almoft  wholl] 
corroded ;  and  it  is  not  converted  into  a  fcoria,  unlefs  afte 
continued  expofure  to  the  mofl  violent  fire. 

It  is  worth  remarking,  that,  in  the  charcoal-crucible 
not  only  is  the  iron  of  fuch  foflils,  as  contain  it  in  a  ver 
flight  quantity,  as  Pnmiceflom  (No.  15),  Bcracite  (Nc 
19],  Mica  (No.  38),  completely  reduced;  but  alfo,  tha 
even  fome  fpecies  of  flones,  which  in  no  manner  underg 
real  fufion,  nay,  which  hardly  fcem  to  become  fofter,  a 
the  Ligniform  AJbeßus  (No.  1 1),  ChryfoUte  (No.  25),  Broww 
red  Sumi-opal  (No.  65),  Prafe  (No.  72),  and  Serpenth 
(No.  80),  do  neverthelefs  depofite,  as  it  were  by  exfud^ 
iion,  mofl  part  of  their  iron. 

The  proportion  of  the  ferruginous  contents  thus  difo 
yered,  nuy  ferve  at  the  fame  time  to  determine  in  dubio« 
cafes  the  claffification  in  the  mineralogical  fyftem.  I'h 
is  to  lay-  ««-  ■"•*  ^ft  (q  decidci  whether  a  foffil,  who 
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fCopoTtioQ  «f  metxllic  parts  is  as  yet  unknown,  fhould  ob- 
tiXa  a  place  in  ihe  clafs  of  canhs  and  ftoncs  i  or,  whether 
it  ought  to  be  ranged  in  the  genus  of  iron-ores. — Such  is 
the  cafe  with  Umhir.  Or'  one  hundred  parts  of  utnbcr 
from  Cyprus  (No.  102),  there  remaii)ed  67  ;  and  the  iron, 
reduced  from  this  refidaum,  amounted  to  37  ;  but  the  vitre- 
ous fcoria,  only  to  30. — Of  one  hundred  parts  of  uinb/T 
from  Calagnt,  there  lilcewife  remained  67,  of  which  35 
were  iron)  and  33  were  fcoria.  This  mineral,  therefore, 
as  much  deferves  a  place  under  the  genus  of  iron-ores^  aa 
feveral  other  iron-ores,  lefs  rich  in  ferruginous  contents. 
It  may  be  confidered,  either  as  a  particular  fpecies  of  ih« 
brown  iroo-llone ;  or  as  a  variety  of  brown  iroiwochre. 

BclideS,  the  trials  made  with  fite  may  he  of  fome  utility 
with  regard  to  thofc  fulfils,  concerning  which  the  opinion» 
of  the  learned  are  yet  divided,  with  regard  to  the  means 
employed  by  nature  far  their  formation.  I  even  ihinic,  that 
in  this  branch  of  geaUgicol  refearches,  the  experiments 
raaAehy  nuani  »f  fifty  are  rather  more  decifive  than  the 
analyfisinihem^^'-twiy.  Although  it  is  quite  contrary  to  my 
intentian  to  enter  into  this  difpuce,  yet  I  think  myfelf  obliged 
to  fiafe  my  own  private  opinion  refpe^ing  this  fubjeä,  in- 
dependent of  the  authority  of  others ;  wliicK  is,  that  I 
cannot  rank  among  the  produfts  of  fire,  cither  the  genuine 
hafall^  or  its  kindred  wackf^  or  the  porphyric-ßate.  ^  In  this 
perfuafian  I  am  conürmcd  by  perfonal  infpc^ion  of  bafaliic 
diftriäs,  efpecially  of  the  Bohemian  midJlt  mauntaht ;  as 
i  by  the  habitudes  of  tbe  above  minerals  in  ürc. 
t^— 10»  105  i  70. 

a  the  contrary,  as  to  what  relates  to  the  generation  of 

Ulan  (No.    58,    6d),  Pu>nht-Jh>tt  (No.  15),    and 

i  yolcan'u  Ztalhe  (No.  J 1 1,  which  laft  is  reckoned 

g  the  Pltch-ßonfi^  &c,  I  willingly  renounc» 
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my  own  opinion ;  adding  only,  that,  on  confiderii^  the 
argumenta  for  and  againft  their  volcanic  origin,  the  cir- 
cumllancc  of  the  obfidian  and  pumice-ftone  giving  in  fire 
rxattUv  the  fame  produAs,  fliould  not  he  difregarded;  and 
ahO|  (hAt  Ivuh  thcfe  fofiils,  not  only  accompany  each  other 
at  Lif^rly  hut  likcwifc  frequently  occur  actually  blended. 

A«  ihc  chemical  analyfts  in  the  humid  way  is  embarrafled 
wi(h  nuny   dithcultics,   that  check  the  progrefs  of  our 
kiw\\vlolv;c  of  the  conilttuent  parts  of  foflils  ;  the  fpeodit 
r\4iutn.U4vM^  hy  moans  of  fire,  of  a  foffil,  not  yet  analyfed^w 
injiv  icwc  us  a  previous  hint  for  aJigning  to  it  its  propel 
pl.u'c  »n  the  ivllonuticil  arrangement.     It  may  alfo  tend 
i\*u\V)  ihv*  cLiiUticuion  oflcvcral  minerals  whofe  charadei 
Alt*  ihx  luiKcirntly  dtrttn«it>  or  perhaps  have  led  to  error. 
$«s  M    ir.ihi:)cc»  the  above  rci'ults  piiinly  ßiew,  that 
wfwi'  i>  no:  A  uU\\\\T   ^No.  4S,  4.Q)  i   that  the  Lmiii 
d\VS    iu>t    he  lor  ^    to  the   i;.i:-nets,   and    as    little  to 
tol.4,\ii  ^No.   5%^»  that  the  '//Av.vbtj- ;jw/,  or 
Si'¥  -tKi^  \*  noi  allic\icv«  the  vi::inable  p!:ch-ftones,eiiKMi| 
>ik  )^c)i  It  hji3^  K^n  raiii^Cii  o;i  acv\s:::r  of  ic<  perfed  opacil] 
^NxV  0^1^»  a(k)  ihAC  the  i»-^-r,:.-..vca«»x  be  claffed 
iV  i^Auunx  ^N*v  41^  ;  :*o".   tSc  i.*.-t'V  under  the 
tV^sN  ^\o,   iS^i  .-v»  ;hc  ».l.V-:.*.^  ur.^^r  the  Tarietics  o  — f 
Wi«4  ^  No.  ->  > 


^\on  *'\  »*:  k  tV  i:*  <■  :\*.  vrs  *•  iu  r  rvxr;  the."?  erperi 
O^o.iO  INS  \  %  ■,..,v.  i,N^  :t:  ;  :v    ;V. .* ^ . i  i  cecifi VC 
»  o  \  *s*  'VK  »  o  •  ,'^,"  »V. ;;:  .iv  *;  .M  :>  vv  1  r.  £ .•  c:e:r!r 
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•.LACK-GJg£y  FLINT. 


(Common  Flint;  Feuerßein  of  the  Germans.) 

^In  order  to  reduce  lo  the  rcquifite  moll  fuhlle  puiveru- 
K^U  the  harder  Lind»  of  flones,  which  arc  to  be  Cub- 
jelled  to  a  chemical  aiialyfis,  I  make  ufe  of  a  grinding 
concave  fbalJow  veilet  or  bowl,  wrought,  as  weil  as  iu 
afprspnatedoiullar,  of  black-grey  flint.  The  body,  which 
is  to  to  be  finely  ground  in  it,  being  prcvjoudy  pulve- 
lized  iu  a  polished  ftecl-moriar,  gently  ignited  and  accu-' 
ruely  weighed,  I  moillen  with  water,  and  continue  the 
tritunttiofl,  until  the  Hone  is  reduced  to  an  impalpable  pow- 
der. A  (horter  or  longer  time  is  neccflary  for  this  ope- 
rJtioD,  according  to  the  degree  of  hardnefs ;  fo  that  lOO 
grains  of  the  more  indurated  fpecies  of  gems  often  require 
Liiturating  for  three  or  four  hours.  After  the  finely  pow- 
dered mafs  is  again  deficcated  in  the  air,  or  ia  a  gcntitj 
«rarrath,  I  ignite  the  powder,  carefully  colleflcd  from  the 
Iiituratiog-difb,  in  a  lilvcr  or  porcelain-crucible,  with  4 
low  beat}  and  weigh  it  once  more. 


o  4 


Stoncs'i 
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Stones,  the  hardneft  of  which  does  not  furpaTs  ths 
flint,  weigh  then  no  more  than  at  firft.  But  fuch  as 
harder  than  flint,  ^^^uire  an  increafe  of  weight ;  whic 
fome  gems,  as  the  iapphire,  adamantine-fpar,  and  chj 
beryl,  often  amounts  to  from  lo  to  liper  ant. 

Therefore«  as  this  add^ion  c^  weight  muft,  of  co 
be  again  fubtra&ed  from  the  fum  of  the  conftUuent  | 
of  the  decompofed  bodj,  an  exsiSt  chemical  knowled{ 
the  fubftance,  of  which  the-  grinding  veiTel  confifta 
indifpenfable.  And,  no  doubt,  common  flint  woulc 
little  eligible  for  the  grinding  o|  hard  ftones,  if,  befides 
filez«  its  chief  ingredient,  it  contained  other  earths  in 
quantity,  which  is  ftated  by  mineralo^ifts ;  and  of  w 
«luminous  earth  is  laid  to  make  up  from  1 8  to  20  par 
the  hundred. 

•   ■«       •        •  • 

But  from  an  txzSt  and  repeated  analyfis  of  this  : 
I  am  convinced  that  the  quantity  of  foreign  earths,  w 
are  here  combined  with  the  filex,  is  flir  Ids  conllder 
and  that  in  general  the  fum  of  them  only  amounts  t 
p'mn.  On  this  account,  and  cönfideriog  the  fmall  nui 
of  grains  abraded  from  the  flint  mortar,  it  would  app« 
fuperfluous  nicety,  to  bring  into  calculation  the.  fmall 
tional  parts  of  the  other  earths,  befides  the  filiceous. 

tf)  Fh^  hundred  grains  of  common  flint,  coa 
bruifed,  were  ignited  for  half  an  hour  in  a  covered  c 
ble.  They  loft,  by  this,  five  grains  of  weight,  and  ti 
greyifh-white. 

t)  A  Hundred  grains  of  flint,  reduced  to  the  fineft  ] 
der,  were  mingled  with  three  times  their  weight  of  cs 
poc-afb,  and  expofed  to  a  red-heat  in  a  filver-crucibl 
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hilf  an  hour;  by  which  management,  however,  the  mtx- 
K«  did  not  fufe,  but  continued  a  loofc,  friable  mafB.  When 
coveted  with  water,  it  was  all  diltolved,  without  any  rcfj- 
duc,  incl  aftbrded  a  fomewhat  turbid  liquor. 

()  By  over-faturatlng  this  folution  with  muriatic  acid, 
ÜKßctBut  tarth  was  precipitated  ;  which,  after  a  due  di- 

gellion,  was  fcpatatni,  wafbcd,  and  ignited. — It  weighed 
97  gfiin». 

^  The  acid  fluid,  thus  fcparaicd,  when  Taturated  with 
cjAomi  of  foda,  let  fall  a  brownifc  earth;  which  re-diC 
Mvtd  in  muriatic  acid,  and  left  filiceous  earth,  weighing 
wu  jftain  after  ignition. 

')  The  remaining  muriatic  folution  aiForded,  with  caufi 
'ic  mmonisc,  a  brown,  mucilaginous  precipitate  ;  which, 
whtnadded,  while  yet  moiß,  tocaufticlye,dcpofitedo*y6/*/" 
^n,  weighing  after  ignition  one  quarter  of  a  grain. 

f]  When  this  portion  of  Iron  had  been  feparated,  I 
mixtd  the  cauftic  lye  with  muriatic  acid  to  excefs.  Being 
(itcii  Saturated  with  mild  U\t  of  tartar,  it  w:is  put  in  a 
"»nn  place.  A  fmall  portion  of  earth  fell  down  ;  which, 
"tcr  gently  drying,  weighed  one  half  grain,  and  its  folution 
'"Wphuric  acid  alTordeJ  aluminous  cryftals.  Thisalumi- 
oout  earth  would  have  weighed  one  quarter  of  a  grain  in  its 
^'y  Bate. 

i)  The  edulcorating  waters,  after  being  colleiicd,  eva- 
ivinicdio  diynefs,  and  the  rcftdual  l;^line  maf»:,  again  dif. 
"IfeJ  in  frclh  water,  depoficed  three  quarters  of  a  grain 
?»fe  of  an  earth,  which  diffolved  in  muriatic  acid,  with  ef- 
■trvefcence,  and  yielded  felcnitc  or  gypfum,  on  dropping 
^■fflphuric  acid  into  it.    It  wa»  confequently  takaretus  rarth^ 
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which,  if  free  from  carbonic  acid,  would  h«?e  amountec 
half  of  a.  grain. 


Hence  the  conftituent  parts  of  common  flint  amount 
««/  hundred  to 


?}•»». 
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CHEMICAL  EXPERIMENTS 


JD.4MJNTINE  SPAR. 


FIRST  SECTION*. 

JNature,  HKKluHiftible  in  its  rich«,  has  inlended,  u  it 
wccc,  to  kcpp  in  aäivicy  ihe  ardour  of  Natura)ilt$,  in  the 
difcovcry,  examination,  and  arraiigerneiil  of  the  foQil  pro- 
ducts, by  prcfeming  new  fpeciel  that  have  rcmaine<I  hi- 
therto unknown,  and  whoTe  proper  place  has  been  too  fce- 
quemljr  aiiltuken  in  artiücialclalTificaCions.  This  truth  has 
been  consumed,  in  an  eminent  degree,  by  the  adamantiiu 

The  native  places  of  this  Hone  are  China  and  Btnga/% 
ind  fiom  each  of  thefe  countries  it  was  firft  brought 
to  Europe,  for  the  eelcbrateil  cabinet  of  Charlts  Fraacit 

Gmilli,  Efq.  in  London.  The  denomination  ai adettuintine 
Jf"'>  given  to  it  by  English  Naturalifts,  is  grounded  not 

«1I7  un  its  uncommon  hardnefs,  Amilar  to  that  of  diamond  j 


*  Read  in  ihe  Royal  Acad.  ofSciencei  at  Berlin.     S«  Recker. 
'^1  'hymi^utijur  h  Spaib  ad.>-«aniia  ;  In  the  Memtirei  de  FAcad. 
.  'V'ttii,  Jltäi  lyii,  J/i/fM'  ä  Aij!i  J^  mj.    Berlin  17^1. 
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but  alfo  on  its  application  ;  for  the  Chincfe  and  Indian  1»*^ 
pidarics  make  ufe  of  (he  powder  of  this  ftone  inftead  of  t 
real  diamond-'powder  for  grinding. 


I 


I 


The  ürft  public   notice  taken  of  the  adamantine    fpw 
vhich    I  know  of,  Is  contained   In  the  fccond  Volume 
Sage's  Analvfe  chymique  it  concordance  /its  trais  regrui ;  wh( 
this  writer  Rates  the  above  foflil  to  be  a  granite,  compote 
of  fei.fpar,   black-Ibörl,  and  quarz.     A  more  accurate 
count  of  it,  together  with  a  defcripttoa  of  iu  external  ap« 
pearancc,  was  afterwards  given  by  tie  in  AlethcruanA  ^ht 
Hauy   in   RozUr'i   yeurnal  dt  Phyfsi^ui,  for  January  am 
March  !;87, 

;  no  Chräiift  has  ventured  to 'unijertakc  its  chcm^ 
analyfis,  Mr.  GrevilU  was  fo  obliging  as  to  facrifice 
^■mii:)'of  this  fubQance,  in  his  poflclEon»  futgcient  fot  H 
examination,  and  to  fend  it  me  fgr  that  purpoT*. 

I'he  adamantine  Ipar  prefents  two  diftinft  varieties,  aff, 
corÜAg  to  the  two  differeot  countries  which  give  it  birt 
7he  &iA,  which  is  found  in  China,  when  regular,  alTunui 
a  columnar  form  of  fix  fides,  without  terminating  point! 
The  fizir  of  the  fpecimens  which  I  have  feen,  was  froqiai 
half  [o  a  full  inch  in  height,  and  three  quarters  of  %n  incl^ 
in  thicknefs.  ■ 

The  colour  of  this  ftone  is  grey,  of  various  (had'eig 
partly  verging  to  the  brown  of  hair.  The  entire  pieces  ar^ 
opake;  but  in  thin  lamellds,  and  on  the  edges  iranfparcnt.i 
Its  fraäure  is  gloffy,  and  exhibits  3  ünc  Ipaiofu  or  foliated, 
texture;  on  account  of  whicli,  even  its  outer  furfacc  ap-^ 
pears  finely  ftriated.  Its  lateral  facets  are  moflly  coated- 
with  i  delicate,  firmly  adhering  crufl  of  micaceous  fcales  of 
■  fiK  ery  luilrc,  and  in  Ibmc  places  inlecminglcd  with  pani^ 

cle" 


a fpecilic  gravity  I  fbundtobe  3,710, 
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rirt  of  fed  fel-fpar. — One  fpecimen  was  alfo  cov ered  wiih  1 
iWiate  yellow  fulfbur  fjriut,  * 

Tliä  ftone  is  exceedingly  hard.  For  this  reafon,  it  not 
wi\j  nits  glaTs  nnth  as  great  facility  as  diamond,  but  it 
>Hi>  rcratchcs  rock-cryfial  and  other  hard  Hones,  and  is  cm- 
pl-ifti],  as  already  mentioned^  for  cutting  and  polilbicg  even 

Kofp 

^^Ba  accidental  charaäeriftic  muk  of  this  Chinefeada- 
^^ktioe  Ijar  \Sy  that  it  contains  magnetic  iron,  dif- 
f      feminaicd  in  fmaü  cryflalline  grains,  which  are  eafily  fcpa- 

ible  by  means  of  the  load-ftoni:,  if  the  ftonc  has  prevloufly 

Iwn  hruifed  to  a  moderately  fine  powder. 

Tie  fecond  variety,  or  Indian  adamäntlne-fpar,  fron» 
Bengil,  called  by  the  natives  Corundum^  is  difttngulfhed 
ffom  the  Chincfe  by  a  whiter  colour,  by  a  more  decidedly 
fpifiTr  texture  ;  and  by  the  magnetic  iron,  which  it  likewife 
twiain»,  confiding  of  ftiil  fmaller  grains,  but  not  inter- 
fperfei  within  its  fubftance,  but   merely   adhering  to   iti 

fccfKB. 


i 


fithe  Chinefe  Adamantine  Spar  I  made  the  fol- 
lowing Chemical  Experiments. 


'y  fifong  ignition  for  an  hour  it  loft  ij  per  (tut.  of 
**'ght  J  but  fufFcred  no  alteration,  except  having  become  a 
''"!■  whiter.  Before  the  blow-pipe  upon  charcoal,  it  was 
L  lult 
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not  in  the  leaft  attacked,  cither  by  fojat  or  by  borat  offodt  s 
or  by  the  compound  of  phofphat  of  fodji  and  amnwniy 
[phofphoric  fait  of  urine.) 

In  order  to  guard  againft  accidental  impurities,  I  brulied 
the  ftofie  on  the  anvil,  between  many  flxeets  of  ftrong  paper* 
I  then  picked  out  the  purcft  pieces »  heated  them  to  redncTa, 
and  quenched  them  in  water.  However,  this  opemtioa 
being  fcvcial  times  repeated,  was  found  ufelefs;  and  the 
hardnefs  of  the  ftone  was  not  at  all  thereby  diminifticd»  It 
was  next  triturated  in  an  agate  mortar  to  thefineft  powder; 
and  upon  300  grains,  or  five  drachms  of  this  powder,  intit^ 
duccd  into  a  retort,  twice  its  weight  of  aqua  regia  was 
poured.  By  ftrong  digeftion,  I  obtained  from  it  a  goUeHf 
yellow  tin£lure  of  iron.  This  digeftion  was  ooce  moif 
rei)cated  with  a  fnrfti  quantity  of  the  fame  acid.  I  ibai 
precipitated  the  diflblved  iron  by  cauftic  ammoniac;  which 
precipiute,  alter  edulcoration  and  ignitioa^  was  all  attnficd 
by  the  lo«d4loue. 

My  next  ftcp  was  to  examine  whether  the  decanted  lliiij 
contained  calcareous  earth. — For  this  purpoic  I  combined  M 
with  mild  ammoniac  \  but  no  trace  of  this  earth  appea^edf 
Thcretore  the  acid  had  only  extracted  that  portion  of  iroo, 
which  is  fimpir  dilTcminated  in  the  adamantine  (par  i  but 
does  not  belong  to  its  compofition. 


TKc  cs>w<^cr  remair.inc  after  the  extraction  of  the  iron 
of  a  bn);ht  atVjtrcy«  This  I  mixed  with  double  its  weight 
ot*  uk  of  tartar*^  and  ignited  it  in  a  Elrer-cnidble,  doring 
twv>  hoiire  in  a  bhik  tire.  But  on  K>ftenia^  ag^  this 
mais  br  cUiilied  watcr>  I  Axvi  perceived,  that  no  rtftlmim^ 


•  >\d|.afti^  «■  rr^ibic  alk^u;.  r'rpArfi  I'ixna  tartar. 
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or  IcpintioR  of  {>arc£>  tuid  taken  place  in  the  intfinficniix- 
iurt|  orcainporuion  of  the  Aone:  nor  did  the  alkaline  fo- 
luiiun  let  Ü01  any  precipiutc,  when  faiuratcd  withacids. 

Convinced  by  other  experiments,  t\ax  the  caufljc  üxed 
«Ulli»  have  a  ftronger  rtfohint  power,  than  the  mild  over 
flun«  of  a  fiimer  texture,  I  refolved  to  repeat  tlie  opera- 
tion with  the  caullic  alkali.  With  this  view  I  prepared 
mllic  foda,  with  all  the  precaution  necellaiy  foi  obtaining 
i[  in  a  pcrieAly  piue  Qate. 

Equal  parts  of  this  cauftic  fait,  and  of  the  powder  of  ada- 
Bttuunc  fpar,  were  fubjefled  to  ignition  in  a  filvcr-cru- 
(iblcfot  the  fpace  of  two  hours.  After  this,  the  calcined 
mafs,  which  had  become  very  compacl  and  hard,  was  tri- 
tuiatcd  with  diftilicd  watcij  ftiper-faturated  with  muriatic 
(Cid,  and  digefted.  The  acid  excraäed  merely  a  pale  yel- 
Idw  tinflure,  which  ftill  contained  a  flight  ferruginous  im- 
pregnition ;  but  nothing  of  an  earthy  nature.  When  the 
icfuiua]  powder  was  again  wafhcd,  and  ignited,  it  was  of  a 
light  grey-white  colour,  und  weighed  240  grains.  So  that 
^  gnins,  making  the  fifth  part  of  the  firll  weight  of  the 
(rude  iboe,  muß  be  taken  for  the  iron  dilTeminated  in,  and 
K^v  fgaratcd  from  it  by  acids. 

Thcfe  240  grains  I  mixed  with  four  times  their  weight 
"fauftic  mineral  alkali;  and  ignited  them  in  a  crucible 
"nJc  of  fiivcr,  as  long  as  the  velTel  would  bear  it,  without 
iU^clt  (uliog.  After  refrigeration,  the  inafs  was  fo  firm  and 
fctard,  that  in  order  to  bring  it  on  the  filter,  I  was  upder 
i*ie  necefity  of  foftening  it  by  long  tedious  boiling  in 
Hlled  water.  The  alkaline  folution,  faturated  with  mu- 
tiitic  acid,  now  dropped  a  white,  very  loofe  earth  j  which, 
i>ijm  [>revlous  conjeiSure,  I  then  imagined  to  be  filiceous. 
ÜiU  diij  was  not  ihe  cafe,  for  it  was  rapidly  and  clearly  re- 

dif- 
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diflblved  by  a  flight  excefs  of  acid,  and  proved  CO  be  tuhe 
aluminous  on  farther  trial.  And  by  accurately  £ituratui| 
the  folution  with  fait  of  tartar,  I  reproduced  it  again  in  tb 

form  of  a  precipitate,  and  colleded  it. 

The  powdei*^  l^ft  on  the  filtering-pap^r^  had  an  iiabeUa 
yellow  colour,  and  had  become  loofer.  I  poured  upon  it  feu 
parts  of  aqua  regia ;  but  it  (bon  formed  with  it  a  thick  gela 
tinous  coagulum.  Having  added  four  parts  morcj  I  digefto 
the  mixture  in  a  boiling  heat.  Which  being  done^  it  wa 
diluted  with  hot  water,  and,  after  filtration,  faturated.witl 
fait  of  tartar.  By  this  management  a  white  loofe  card 
precipitated,  and  was  aluminous^  like  the  preceding^ 

t  next  repeatdl  thd  fame  operation  with  the  140  gftdns  o 
the  powder  of  this  flonethat  remained  in  the  lafi-mentionei 
procefs :  that  is  to  fay,  I  added  four  parts  of  cauftic  Ibda 
,  juid  heated  it  to  rednefs  for  five  hours  in  a  filverMmicible 
As  in  the  preceding  experiment,  fo  in  this,  the  mafs  bccami 
exceedingly  hardened,  and  of  difficult  folution,  even  11 
boiling  water.  Its  filtered  lye  likewife  depofited^  on  tin 
addition  of  muriatic  acid^  a  white  loofe  earth  i  which,  u 
the  fame  tnanner,  entirely  difTolved  without  any  turt4dnef8 
by  an  excefs  of  the  acid.  Having  been  again  precipitatei 
by  mild  alkali,  I  colleded  and  added  it  to  that  which  wa 
obtained  in  the  laft  procefs« 

In  the  fame  manner,  as  mentioned  abotrC)  1  treated  tb 
refidue  that  remained  behind  on  the  filter  after  the  icpara 
tion  of  the  alkaline  lixivium,  by  digefling  it  in  aqua  rqpa 
and  the  fmall  portion  of  earth,  extraAed  from  it,  wa 
likewife  precipitated  by  fait  of  tartar. 

The  undecompofed  part  of  the  powder,  'Which  at  du 
(period  weighed  103  grains,  I  fubje^eda  fecond  time  tocald 

natioc 
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Mtiiin,  during  five  hours,  being  previoiiily  mixed  wlrh  a 
quuiruplcprDponiou  of  ctuAic  allcaii.  The  refulc  agreed 
wirb  that  of  the  foregoing  protcfs.  From  the  filtered  al- 
kiliue  lulucioii  of  the  mafs,  foficned  with  diiSculi)',  ^cids 
threw  down  a  flight  quantity  of  loofe  earth;  which  was 
rc-<JifoIvcd  when  the  acid  was  added  to  excefs.  Having 
bcoi  again  precipitated  by  the  addition  of  alkali,  it  was 
iliracollcdtd. 

I  next  put  the  edulcorated  refidue,  weighing  now  but  92 
grains,  in  digeßion  with  fix  parts  of  nitric  acid.  The 
["■'»iler  of  the  undecompofed  adamantine  fpar  continued,  as 
^dae,  lying  at  the  bottom,  like  an  heavy  fine  land.  But 
'^licn  ihe  mixture  had  begun  to  boil,  I  perceived  an  unex. 
lotted  alteration.  The  powder  fwcllcd  ;  rofe  from  the 
'■moa  of  the  matrafs  towards  the  furfacc  of  tne  liquid,  and 
dungedics  fandy  appearance  lo  that  of  a  ßucculent  precipi- 
'^%  nearly  of  the  fame  form,  with  recently  precipitated 
^liftiuof  (ilver ;  but,  on  continuing  the  digeftion,  it  again 
'  ilJown  in  the  form  of  an  incoherent  powder.  This  lalt 
■ui  likewifc  extraiaed  a  fmall  portion  of  aluinine  ;  which  I 
^'lÜcäed,  after  piecipitaiiug  it  by  pot-aOi. 

The  remaining  powder  of  the  adamantine  fpar,  whofe 

'(ighi  afier  ignition  amounted  to  74  grains,  was  treated  in 

ri^ci/tly  the  fame  manner  as  bt-fore,  only  with  this  diffcr- 

'x^c,  that  I  increafed  the  proportion  of  cauftic  alkali,  of 

"Wh  I  HOW  took  a  fextupla  weight.     Alter  the  mars  had 

^ignited  for  five  hours,  and  refrigerated,  it  was  found, 

^iocvery  previous  operation,  to  be  very  difficulty  foiuble 

■jitoiiing  water.     At  this  time,  by  the  addition  of  an  acid 

P*e  filleted  folutioii,  a  Icfs  quantity  of  loofe  earth,  than 

*fwc,  was  precipitated  i  but  which  even  now  was  notfili- 

="M  earth.     Boiling  nitric  acid  likewife  exttaited  from  the 

'Mail  powder  a  Iitllc  ahiminous  earth. 

E  Vfhcn 
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When  tlic  adamantine  powder,  remaining  after  thcfc  re 
peatcd  flrong  calcinations  with  alkali,  was  put  on  the  ba 
lance,  its  weight  was  found  to  be  60  grains.  It  appearei 
now  in  the  form  of  a  fine,  filiceous  earth ;  and  in  order  t 
examine  it  as  fuch,  I  mingled  it  with  one  ounce  of  mil 
fo(l;i ;  upon  which  it  was  ftrongly  calcined  in  a  fmalliilvei 
crucible,  and  at  length  urged  to  fufion.  The  crucible  wa 
left  nicovered;  bccaufe  I  intended  to  watch  attentivelj 
whcihcT  the  blended  mafs  would  effervefce,  during  the  a( 
lion  of  the  carbonated  alkali,  and  thus  betray  a  filiceous  m 
tu  re.  The  fufion,  however,  went  on  without  the  lea. 
frothing  ;  and  by  this  I  was  fufficiently  convinced,  that  tl 
earth  under  trial  was  not  yet  purely  filiceous. 

The  melted  mafs  proved,  after  refrigeration,  to  be  as  di 
ficult  of  folution  in  water,  as  before.  This  alkaline  ly 
pafled  through  the  filter,  (hewed  no  appearance  of  havin 
taken  up  any  foreign  fubftance.  It  remained  perfed' 
clear  and  limpid,  when  faturated  with -acids;  fome  fi:^ 
hardly  perceptible  flocks,  excepted. 

I  now  cndcivouicd  to  feparate  fomething  fi'om  the  rei 
dur^  ag:i!n  edulcorated^  by  means  of  ftrong  fulphuric  aci 
Fight  times  its  weight  of  this  acid  was  acoordingly  pour 
upon  It,  and  ag.iin  with  proper  precaution  difBlled  off  firo 
it  tx>  drynciV.  The  rcfidue,  foftened  by  hot  water,  w 
put  on  the  niter,  and  the  acid  liquor,  which  pafled  throuj 
the  p^per^  was  üturatcd  with  pure  \*egecible  alkali.  Yi 
exTn  with  th;<  treatment,  I  only  obtained  a  very  fli^  i 
dication  of  alunun^« 

On  c«ftf.drnng  thi^  great  obftinacr  of  Ac  irtmiiwirr  L 
ftwn  the  adanu;uip.e  fpar^  which  by  the  Uft  opendon  hard 
\<A  K\(xt  grain  of  weighty  I  again  recomd  to  the  onfl 
wiiiKral  alia'i«     The  powder^  mixed  whii  a  teafeU  ^ 
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^^Vc^  4f  foda,  was  ürfl  ignited  for  four  hours;  increasing 
^^ffberwards  the  imciifity  of  heat,  until  the  mafs  entered  into 
>  chin  fufion,  in  which  ftate  it  was  kept  two  hours.  I'lic 
filver-crucible  would  not  longer  rclift  the  adlion  of  the  fire; 
it  was  injured,  though  wiihout  detriment  or  lofs  of  the 
mafs,  which  wa*  again  with  difficulty  liquißed  in  water» 
»ndihcn  filtered. 


TheaJtaltnc  lixivium,  thus  obtained,  deposited  a  tender 
*«rth,  upon  faturation  with  acids.  But  even  this  earth  was 
yet  filiccous.  It  difappeared  b)'  a  flight  excefs  of  tiin 
nd'iepantted  again,  as  foon  as  thcpciintof  faturatlort 
IS  reftored,  by  the  addition  of  allcali.  When  thus  reco- 
vered, it  was  freed  from  adhering  feline  particles  by  wafh- 
''ig,  and  addeij  to  the  precipitates,  ob[aincd  in  the  prccejing 
*>pcfaiions. 


1^ 


Vpon  the  remaining  portion  of  adamsntiiie  fpar  in  a  pul- 
*'cmlcnl  ftate,  which  in  this  proccfs  a;;uin  had  aßunied  an 
"übci  la-col  our,  I  then  aßufcd  four  parts  of  nitric  acid. 
^  ^le  mixture  thickened  to  a  jelly  j  on  which  account  I 
»d*J(J  four  parts  more  of  nitric  acid,  and  digefted  It  in  a 
■^cxling  heat.  The  folution  being  diluted  with  water,  and 
•^'teted,  was  laturated  with  fait  of  lartarj  anJ  the  precipi- 
**'«  which  it  afforded,  added  to  the  preceding  ones. 

At  this  period,  the  quantity  of  adamantine  fpar,  which 

^ad  hitherto  refilled  decompofition,    weighed    34  grains  j 

which  were  mixed  with   I5  times  their  weight  of  cauJlic 

~^rf»,  and  ignited  in  a  briflc  fire,  during  five  hours.     Yet, 

withAanding  this,  the  alkaline  lye,  procured  from   the 

'difiblved   mafs,   and   falurated,    depüfued  only  a  trifling 

IfUntity  of  a  fJocculent  earth  ;  and  for  this  reafon  no  dimi- 

f  feition  of  weight  was  obfcrvablc  in  the  refiduc. 


Digeftci 
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Digefted  with  eight  parts  of  nitric  acid,  the  mixture 
again  acquired  a  gelatinous  confidence :  and  the  acid,  fepa* 
rated  hy  filtering,  likewife  afforded  only  a  fcanty  precipi- 
tate, on  being  faturatcd  with  alkali. 

The  powder,  ftill  undccompofcd,  weighed  now  27  grains ; 
which  I  blended  again  with  15  parts  of  caufHc  foda,  and 
treated  in  the  manner  oftentimes  'ftated.  But  I  obferved 
that  the  alkali,  as  well  as  the  fubfequent  digeflion  in  acids, 
extracted  from  it  ftill  lefs  than  before  s  fince  the  remaining 
undccompofed  part  amounted  yet  to  24  grains. 

I  then  rcfolved  t!o  try,  whether  perhaps  a  ftronger  degree 
of  heat,  than  the  filver-veftel  was  capable  of  bearing, 
might  not  give  additional  force  to  the  a£lion  of  the  alkaline 
fait,  and  thus  efFeä  the  farther  decompofition  of  this  ftub« 
born  refidue.  I  therefore  fubftituted  an  iron-crucible  to 
that  of  filver.  This  refidue,  being  mixed  with  four  parts 
of  mild  pot-afli,  and  introduced  into  the  iron-crucible,  was 
cxpofcd  to  a  heat  fufficiently  intenfe  to  caufe  it  to  melt,  and 
it  was  then  kept  for  two  hours  in  red  fufion.  This  obfti- 
nate  body,  however,  could  not  be  maftered«  The  liquor^ 
feparated  from  the  diffolved  mafs,  held  no  atom  of  earth  in 
folutioii  i  but  remained  clear,  when  faturated  with 


After  th^  refidue,  left  on  the  filtering  paper^  had 
freed  by  means  of  the  muriatic  acid  from  the  particles  o 
iron  which  it  had  acquired  from  the  melting-veflet,  and 
ter  it  had  been  edulcorated  and  dried,  I  found  it  poflefled 
the  fame  nature  as  before ;  and  only  one  grain  of  its  weigh 
was  wanting,  which  I  fuppofe  was  not  diilblved,  but  loft. 


Having  thus  eleven  times  calcined  and  fufed  this 
with  alkali  in    various  proportions,  I   at  laft  gave  up 
hopes  of  conquering  this  refidue^  which  at  each 

pro 
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proved  more  and  more  refraflory.  And  not  cxpeilir.g  fuc- 
!,  even  from  repeating  thefe  tedious  procelTes,  that  ex- 
^al!  patience,  I  turned  my  aitention  to  :!ie  examina- 
mof  thcfcvera!  precipitates  that  had  been  colietled. — But 
p  found  that  thofc  which  were  obtaiiieii,  by  means  of  acids, 
m  the  folutions  of  the  maffe 9  calcined  with  alkali,  were 
of  nearly  the  fame  nature  as  the  precipitates,  thrown  down 
by  alkilis  from  the  acids,  in  which  the  adamantine  fpar 
Wäsdigeftüd  or  extraÜed  after  every  calcination.  For  this 
fKifon  I  mixed  them  nil  together,  and  chofe  the  fulphuric 
«iii,  u  the  proper  left  for  their  examination.  This  men- 
ftnitim,  confining  of  one  part  of  the  concentrated  acid,  di- 
luted with  fiiur  parts  of  water,  immediately  dilTolved  a  con- 
fidenble  part  of  the  earthy  precipitate  ;  but  another  portion 
tnuined  undiflolvcd,  though  the  acid  had  bf-cn  added  to 
««f?,  and  was  alTifted  by  a  boiling  heat.  Upon  this  un- 
^'IFolved  earth,  when  feparated  by  (ihration,  edulcorated, 
<Iritt],  ant!  introduced  into  a  retort,  I  poured  four  times  its 
^(ight  of  concentrated  fulphuric  acid;  anU  having  again 
«bftrafled  this  laft,  by  diftillation,  to  drynefs,  in  a  faiid- 
bith,  1  foftened  the  refiduum  with  boiling  water,  placed  it 
<"i  the  filter,  and  edulcorated  the  earth   remaining  on  the 

I  piper.  I  found,  however,  that  by  this  treatment,  nothing 
P' importance  could  be  extrafled  from  this  earth;  for  the 
Hution,  faturated  with  alkali,  yielded  only  one  half  grain 
VjiTGcipitated  aluminous  earth,  which  I  re-dillblvedinfome 
jbptof  fulphuric  acid,  and  added  to  the  preceding  folutioii 

'  A  fmal)  proportionate  quantity  of  pure  vegetable  alkali 
"*ing  added  to  this  folutioii,  it  was  made  to  cryftaliiz«  by 
*'^«ated  gentle  evaporations  ;  after  winch  it  (hot  into  regii- 

Icrylials  of  alum,  which  were  colledlcd. 
i 


'I  obferved,    however,    that  on  every  cryft;iili«ation  of 
lolution  of  aluoi,  a  white  (limy  carti]  \i-8«  fepaiated. 
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I  thcnforc  coIle<Slcd  it  carefully,  and  treated  it  in  the  fam« 
manner  as  the  earth  mentioned  before :  that  is — I  diftilled 
from  it  four  times  its  weight  of  ftrong  falphuric  acid ;, 
ibftened  the  reftdmim  in  the  retort  with  water ;  filtered  the 
liquid  which  had  diililled  over,  and  faturated  it  with  alkali» 
fiut  hardly  one  half  grain  of  earth  fell  down,  and  this  was 
ftill  aluminous.  The  earth  which  remained  undUToIved, 
cxacllv  refembled  that  which  has  been  mentioned  before, 

« 

and  was  accordingly  added  to  it* 

Thus  I  at  length  fp  fer  fucceeded,  as  to  dec^mpofe 
the  adamantine  fpar  into  two  diiFerent  fpecies  of  earth. 
But  though  the  iirft  evidently  fhewed  itfelf  to  be  alumir 
nous,  the  nature  of  the  fecond  was  doubtful.  On  fuperfi- 
cial  confideration,  this  laft  might  well  be  taken  for  filiceous 
earth  s  but  its  habitudes  contradiäied  this  fuppofition. 

Encouraged  by  the  hope  of  coming  nearer  to  the  difco« 
very  of  its  true  nature,  I  repeated  the  operation  fo  fre* 
quently  noticed,  of  heating  it  to  intenfe  rednefs  for  fome  time, 
with  fix  parts  of  cauftic  foda  in  the  filver-icrucible,  and  in- 
creaflng  at  laft  the  ftrength  of  the  fire  fo  as  to  affeä  its  tho- 
rough fuflon.  The  melted  mafs  had  thea  acquired  a  ftriated 
cryftallic  texture.  Yet  the  aikali  took  up  but  a  fmall  por- 
tion of  it,  as  I  found  by  the  weight  of  the  undiflblved 
earth,  recovered  from  the  calcined  mafs,  after  liquefying  it 
by  water.  The  rctidue,  wafhed  and  dried  afrcfli,  was 
boiicd  lor  an  hour  with  ten  times  its  weight  of  ftrong  nitric 
acid;  from  which,  when  feparated  again,  and  (atusated 
witli  alkali,  only  an  inconiidcrablc  trace  of  alumine  -fell 
down. 

I  then  faturated  with  nitric  acid  the  alkaline  (blution  ob- 
Uincd  from  the  melted  mafs.    It  let  £ül  a  flight  quantity  of 

fiat 
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mint  earth ;  not  a  particle  of  wliich  was  älilbh'cd  by  niuic 
■id  boiled  upon  it  fur  fome  time. 

P  This  portion  of  earth,  which  was  precipitated,  and  i ceo- 
li  by  filtration,  ought  at  lafl,  agree^bty  ^to  tlieury,  to 
eajfutned  the  charaScr  of  pure  filiccuus  earth.  To 
:e  trial  of  it»  I  expofed  it  with  foda  ta  the  a>iition  of  the 
bW-pipe,  in  a  quantity  not  exceeding;  three  grains.  Dul 
>l<ii(f  not  prove  to  be  liltceous;  on  the  contrary,  I  found  it 
to  be  of  the  Cime  nature  with  the  whole  of  the  remaining 
Mith,  from  which  it  was  feparated  by  the  mineral  alkali 
dwing  the  fuiion. 

Huwever,  in  order  to  make  a  comparative  experiment 
*iih  real  filiceous  earth,  I  mingled  a  drachm  of  this  iaft, 
pretipitited  from  liquor  of  flints,  with  four  drachms  uf 
i^uftic  (bda,  ajid  expofed  them  together,  ina  filver-cruciblc, 
t3  only  a  moderate  ignition.  Although  this  mafs  was 
lunily  agglutinated  by  the  operation  ;  yet  it  eafily  afforded  a 
tl«rfolution  in  diitilkd  water.  And  when  this  was  fatu- 
Qtcdwith  an  acid,  the  filiceous  earth  fell  dowji,  in  its  ufual 
"wnner,  in  the  form  of  a  jelly-like  fubllance,  highly 
"itumefcod. 

From  all  thefe  procefles  it  Is  fufficiently  obvious,  tliat 
'"C  idamantine  earth  in  no  manner  a£Vs  like  the  ftliceous. 
'r  it  were  lb,  it  ßiould  dilTolve  in  fixed  alkalis,  by  means 
"f  i  red  heat ;  more  cfpecially  when  cauftic  alkalis  are 
tmployed,  as  was  here  the  cafe;  and  it  likewife  fhould  be 
rrcnirerahle  from  them  by  aflufion  of  acids.  But  the  earth, 
which  after  the  firft  ftifions,  was  thrown  down  by  acids 
ftüiDlbe  alkaline  foluiions,  was  not  filiceous,  but  alumi- 
nous, which  was  immediately  and  entirely  re-diflblved  by 
I  «Ming  mote  of  acid.  And  in  proportion  as  the  alumine 
^H  fepanted  from  the  mifture  of  che  odjoiantine  fp»T,  by 
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alkalis  as  well  as  by  acids,  the  unknown  earth  in  queftion 
more  and  more  refiiled  each  folvent  medium. 

If  filiceous  earth,  blended  with  equal  parts,  or  with  onl]i 
one  half  of  its  weight  of  fixed  alkali,  be  expofed  to  a  melt- 
ing heat,  it  unites  with  ftrong  elFervefcence  to  the  ^Ikali, 
and  affords  a  clear  glafs.  And  this  rcfult  enfues  both  in  the 
crucible,  and  before  the  blow-pipe,  in  fmall  experiments^ 
But  this  is  not  the  cafe  with  the  other  earth.  Whes 
brought  before  the  blow-pipe  in  a  fmall  filver  fpoon,  a  little 
efi^rvefcence  feems  indeed  to  take  place  at  the  beginning  of 
the  fufion;  but  neither  is  the  efFervefcence  ib  ftrong,  nor  is 
there  a  clear  vitreous  globule  formedj  as  in  the  firft  infbmce« 
Only  a  fcorious  mafs,  of  difficult  fufion,  remains. 

A  frit,  compofed  of  twenty  grains  of  this  earth,  withal 
much  carbonated  foda,  was  expofed  in  a  luted  clay-cru- 
cible, to  the  ftrongeft  heat  of  the  porcelain-furnace,  whicii 
is  fo  intenfe^  that  carrara^marble,  or  any  other  calcareous 
earth,  if  inclofed  in  a  clay-crucible,  melts  without  any  ad 
dition,  into  a  very  hard,  clear,  and  green  gUfs.  The  r» 
fult  of  this  experiment  was,  an  opalefcent,  very  hard] 
grcenifh-white  glafs ;  the  fradlure  of  which,  however,  ex- 
liibited  figns  of  a  texture,  in  divergent  lines,  radiated  froni 
a  common  centre  at  the  bottom  of  the  melted  mafs. 
Whereas  filiceous  earth,  precipitated  frond  the  liquor  o 
i^ints,  when  mingled  with  equal  parts  of  foda,  as  was  to  bi 
cxpe<äed,  yielded  a  clear  glafs  in  the  fame  degree  of  heat. 

What  am  I  then  to  think  of  this  earth  ?•  Shall  I,  per 
haps,  take  it  for  a  mixture  as  yet  not  totally  decompofeJ 
of  two  or  more  fimplc  earths,  perhaps  the  aluminous  an« 
filiceous  ? — This  opinion  is  not  without  probabU  j;r6mMG 
The  extreme  obftinacy  with  which  the  adamantioe-fps 
fefiü^  all  attempts  to  decompofc  it,  ibews  us  the  high  de 
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gite  of  altfUiSivc  power,  by  which  nature  has  moft  in- 
linuicly  mixed  and  united  the  conftiiuent  parts  of  this 
HoM.  Hence,  in  proportion  as  the  aluminoui  earth  was 
lorcd  out  arH  Icparaied  from  the  mixture  of  this  ftone, 
lccfne['  the  laft  refidue,  which,  for  a  moment,  I  will  fuppofe 
M[iefiiiceous,tofae  more  ftrongly  att  raffled,  and  fecuredagainft 
tifther  folutian,  by  its  other  remaining  conditucnt  parts» 
tDtlxfame  mauner,  perhaps,  as  filver  is  defended  by  gold 
^  the  attack  of  nitric  acid,  when  the  firft  is  united  with 
,  iIk  latler  by  fuiion,  in  3  proportion  fmaller  than  two  to 


But  this   analafy  fubfifts  only    in   appearance,   and   it 

I  might  be  applied  only  in  thedecompofitionof  ihc  adamantine 

■,  by  means  of  acids.     For,  in  that  cafe,  the  filiccous 

ih,  becaule  itfelf  infoluble  in  acidi,  might  protect  the 

}  lliunine  which  is  mofl  intimately  combined  with  it ;    in 

tl»  fame  way  as  gold,  by  its  infolubitiiy  in  nitric  acid, 

rfe&tyes  the  filver  againft  the  action  of  the    fame  acid, 

"hieb  ill  general  fo  readily  diflblves  it.     On  the  contrary, 

■hii  example  does  not  feem  very  applicable  to  the  decom- 

K'jfiliOD  of  this  ftone,  in  the  dry  way,  by  means  gf  alkali  ; 

'"tee,  in  this  cafe,  both  earths,  the  alumine  as  well  as  the 

'■icx,arc  folublc  la  iixed  alkalis. 


Befides,  the  above  conjedlure  is  oppofed  by  another  cir- 
*^umfiance.  We  are  taught,  by  experience,  that  mixed 
"Odies,  whole  conititutcnt  parts  arc  ftrongly  attraSed  by 
*^a.ch  other,  may  certainty,  for  a  long  time,  refift  the  force 
^ffolvcutsi  but  we  alfo  know,  by  experience,  that,  when* 
^Vcr  the  folution  has  ai^ally  taken  place,  efpeclally  when 
■*»  the  humid  way,  the  reciprocal  attraflivc  power  of  the 
*^<»iiftituent  parts  is  then  cither  totally  dcftroycd,  or,  at 
'*=ail,  Co  tu  dimijiilhed,  that  nothing  impedes  their  fepa- 
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This  is  the  cafe  with  the  earth  of  the  adamantine  (i^r : 
for  it  has.a£tually  been  diflolved,  conjunflivelj  with  the 
aluminous  earth,  partly  in  acids,  partly  in  the  alkaline 
lyes.  And  it  has  alfo  been  recovered,  in  the  form  of  a 
precipitate,  from  both  kinds  of  fol  vents. 

What  inference,  therefore,  remains  ?— This  earthy  fub- 
fiance  would  not  give  any  further  indications  of  a  mixture ; 
and  yet  it  prcfented  none  of  the  fpccific  charaäeriftic  nurks 
1>y  which  the  other  fimplc  earths,  at  prefent  known,  are 
diftinguiihcd.  Are  we  not,  then,  authorized  to  regard  this 
body  as  a  newy  dijHn^^  ftmple  earth? — However,  I  do  mt 
venture,  at  this  time,  pofitively  to  decide  on  this  point. 
Scfore  this  can  be  done,  repeatid  ixperinunts  mufl  tbraw 
mun  light  on  the  nature  of  this  earth.  Yet,  confidering  the 
fcarcity  of  adamantine  fpar,  and  its  dlfcouraging  reßftence 
to  chemical  analyfis,  there  is  little  hope  for  a  fpeedy  fuc* 
^efs« 

It  now  remains,  to  ftate  the  proportion  of  the  parts  fiound 
In  the  adamantine   fpar. — The  grains  of   magnetic   iron 
diflfeminated  through  it,    conftituted  the    fifth  part  of  to 
whole  weight ;  for  when  they  had  been  feparated,  there 
remained  240  grains  of  the  300  employed.      But  this  iron 
cannot  be  brought  into  the  computation  as  a  confHtuent 
part  of  the  ftone. — Its  proper  conftituent  parts  are,  alumi^ 
nous  earthy  and  the  above  ytt  undetermined  earthy     After 
all  the  aluminous  earth,  colle£led  in  this  analyfis,  had  beoa 
diflblved  in    fulphuric  acid,  and  properly  cryftallized,  I 
obtained  from  it  2  ounc#^'  6  drachms  of  alum,  in  regulair 
.  cryftals.      As,   therefore,  the  alumine  conuined  in  ooet 
ounce  of  this  neutral  fait, -amounts,  when  ignited,  to  56 
grains,   it  is  manifeft,  that  thofe  "^  ounces  6  drachms  of^ 
cryftallized  alum  contain  154  grains  of  alomioous  earthy 
fre^  from  water. 
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Tk  olher  yet  undetermined  earth  weighed,  after  igni- 
tion, 53  grains.  To  chefi:  mult  be  added  the  refiduc  of  H 
jr»<ji5,  which  remained  at  lafl,  on  the  decotnpoluion  of  the 
*  llijnej  and  was  infoluhlc,  and  pcrte<ltly  like  the  other  por- 
<ii>a.  Hence  tliis  earth  amounts^  in  the  whole,  to  77 
.ninsi  which,  wiih  the  154  grains  of  aiuminous  earth, 
^iJuÖwfiioiof  231  grains. 


SECOND  SECTIOX. 

T«K  circumftantial  dcfcnption  of  my  firft  analytical 
»iwnpt  rcfpeiling  the  adamantine  fpar  'communicated  ia 
ihc  fofcguing  fcclion),  may  ferve  as  an  example  to  fhew 
licdiScuUics  citemiils  have  but  too  often  to  contend  with, 
"'irn  examining  unlcnown  natural  bodies.  If  the  method 
i-l  dccompofmg  hard  ftones,  purfued  in  my  former  enquiry, 
t-  Complied  with  the  procefs  which  will  he  explained  in 
tiicprefent  leclion,  it  will  alfo  appear  from  thence,  how 
'i^'mingly  unimportant  the  caufcs  often  are  which  at  one 
''i:ic«arurc  fucccfs  to  the  undertaking,  at  another  time  ren- 
-' itdifficulL 


^bth. 

^Ksui 

^^ralö  tt 


'g  the  lefults  of  the  above  experiments,  1  was  inducecl 
n^uirC)  whether  that  earthy  body,  which  was  obtained 
™lö  the  aluminous  earth,  did  not  deferve  to  be  confider- 
■  IS  1  new,  peculiar  earth.  However,  I  accompanied 
cnnjcflure  with  the  exprefs  declaration,  that  I  did 
'■'■  then  mean  to  aiTert  any  thmg  certain;  but,  on  the 
■'Tity,  that  farther  experiments  could  alone  decide  that 
'■  '^ftion.  Ncverthelefs,  I  find  this  fubftance  mentioned  by 
'-'•rtl  authors  as  an  earth,  the  cxiftcnce  of  which  has 
'='1  already  proved,    and  named  by  them  Earth  of  Ada- 

tSpatj  Ctruitäum-earthy  Üfc. 


On 
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On  this  account,  I  thought  myfelf  the  more  bounJ  to 
make  new  refearches  on  the  adamantine  fpar,  and  to  give, 
if  poffible,  a  complete  decsmpofition  of  it,  inftead  of  the 
former  preliminary  and  unfiniflicd  examination.  Two 
reafons  impofe  upon  me  this  taflc;  either  to  throw  full. 
light  upon  its  nntiire  if  it  (hould,  on  farther  examination, 
prove  to  be  really  a  diftinfl  and  new  earth  ;  or,  if  the  con- 
trary be*  the  cafe,  to  prevent  in  time  the  fpread  of  an  error, 
occafioiieJ  a^ainft  my  intention. 

The  want  of  a  fuiTicIcnt  a'Idltioii.il  qrnr.tity  of  this  foIHIy 
which  ftill  continues  to  be  fcarce  In  Eiiropi:,  has,  however, 
retarded  the  execution  of  this  piirpole  for  a  confidcn^Ie 
time  ;  but  other  experiments,  conducted  during  that  period»^ 
have  made  me  acquainted  with  a  fhorter  and  more 
nitthod  of  analyfing  gems,  and  other  fimilar  foffil  bodies 
of  difficult  decompofition. 


A. 

Decompofitmi  of  the  Chinefe  Adamantine  Spar. 

a)  Hundred   and  fifty  grains  of  hair-brown  adamantin- 
fpary  from  China^  containing  interfperfed  particles  of  na 
netic  iron,   were  powdered  by  gentle  blows  in  a  mortar 
poli(hed  fteel,  and  the  grains  of  iron  extratSled  with 
load-ftone.     The  feparated  iron  weighed  l8  grains. 


I)  Hundred  grains  of  the  powder  from  this  ftqne 
then  weighed,  and  moft  finely  levigated,  moiftening 
with  wiitcr,in  a  triturating-difh,  made  of  flint.  After  deficca- 
tion  the  powder  appeared  of  a  grey  colour,  refembling  tha»'^ 
of  wood-afhes,  which  pafTed  into  a  brown-red,  after  gentl^^ 
ignition.     It  now  weighed  iioj-  grains,  and  confequentl;^^ 
had  received  an  increafe  of  lof  grains  of  filiceous  earth  froi^^ 
the  ^r/iidiiig-vcflclt 
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After  ihts  il  was  mixed  in  the  filver-cruCiWc  with 

-  ■  iticcs  of  cauflic  lixlvtum,  prepared  from  the  pureft  vcge- 

j-c  alluli,  the  faliiic  contents  of  which  lye  amounted  to 

■  <:  half  of  its  weight!  anJ  after  this  the  fluid  wasagain  eva- 
,oiucd,  till  the  mafs  was  dry.  This  done,  the  crucible 
V.«  trmoved  into  the  wind-furnace  j  applying  at  firft  a 
.nitrate  heat,  and  incrcafing  it  gradually,  ii;iiil  ihc  cru- 
■■-.^.z  was  red-hot  i  in  which  ftate  it  was  kept  for  3  hours. 

ä)  Upon  the  refrigerated  mafs,  whith  had  acquired  a 
Uown  colour  and  confiderahie  hardiicfs,  I  repeatedly  poured 
liui  watr,  to  foftcn  it  by  degrees.  The  fcvcral  wafliiiigs 
'. -ing  culrtiflcd  in  one  glafs,  there  fell  down  a  loofe  earth 
>"  >  dwjt  ochrc-yellow  tinge,  which,  when  feparated  by 
*':ri[tDn  from  the  clear  liquid,  and  dried  in  a  gentle  heat, 
itighed  58  grains. 

'J  Muriatic  acid  threw  down  from  this  alkaline  folution 
^  copious  precipitate,  which  was  again  wholly  diflblved 
-'ii  flight  fuper-faiuration  with  the  acid.  When  decom- 
pofal  by  a  boiling  folution  of  carboiiat  of  püt^aHi,  it  pro- 
-ucoj  a  white  loofe  earth,  the  quantity  of  which  umounred, 
J'w gentle  dcficcation,  to  2ci  grains. 

/)  The  above  58  grains  of  yellow  earth  {d)  were 
'-'cred  with  muriatic  acid,  and  committed  to  digeflion. 
•  liiirolvcd  in  il  to  a  yellow  liquid,  fomewhat  turbid,  which 
•-v-n  after  formed  a  gelatinous  coagulum.  After  being 
-  >utcd  with  more  water,  and  digefttd,  ftirring  it  now  and 
"i^c,  it  dcpofitedyj/;VMUi  «rfA,  which,  when  ignited,  gave 
4i  grains  in  weight. 

i)  t-then  added  mild  vegetable  alkali  to  the  clear  ycl- 
"'Wiih  folution,  fi'pjraied  from  the  filiceous  earth  by  fil. 
'"uig.    The  browiiifij  precipitate,  which  I  thus  obtained, 

Was 
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was  Qifficiently  edulcorated,  and,  while  yet  moiit,  boi 
with  cauftic  lye.  There  remained  a  brown  reüduuni,  o 
lifting  of  I5|  grains,  after  a  gentle  drying. 

h)  Thefe  15^  grains  diflblved  in  the  cold,  in  the  miu 
Ac  acid  poured  upon  them,  and  afforded  a  fafFron-yell 
iblution,  but  which  fpeedily  congealed  to  a  jelly.  Fr 
this  laft,  diluted  in  heat  with  water,  there  feparated^/V« 
iarthy  whofe  weight,  after  ignition,  was  3  grains. 

i)  From  the  muriatic  folution  {b)  I  now  precipitated, 
cauftic  ammoniac,  the  iron  which  it  contained.  It  i 
down  in  brown-red  flocks,  and  weighed  *j\  grains,  af 
being  expofed  to  a  red«  heat. 

i)  From  the  alkaline  folution  {g)^  faturated  to  exc 
with  muriatic  acid,  the  addition  of  mild  vegetable  aU 
precipitated,  in  a  boiling  heat,  a  white  loofe  earthy  whi( 
being  gently  dried,  weighed  29}  grains« 


/)  Upon  thefe  29^  grains  of  earth  (i),  added  to  the  abc 
201  (f),  dilute  fulphuric  acid  was  affufed.  When  gen 
warmed,  the  earth  was  entirely '  difiblved ;  but  when  \ 
folution  had  been  concentrated  by  evaporation^  it  coa] 
lated  into  an  imiform  clear  jelly.  This  was  again  < 
pioufly  diluted  with  water,  in  a  warm  temperature,  s 
with  repeated  ftirring  ;  upon  which  filiceous  earth  ie] 
rated,  amounting,  when  dried  and  expofed  to  a  red^hc 
to  9  grains. 

m)  The  clear  folution  by  fulphuric  acid  (/)  wasnoW  co 
bined  with  the  requifite  quantity  of  vegetable  alkali,  \ 
by  flow  evaporation  made  to  cryftallize*  It  conftan 
yielded,  until  die  end,  regular  cryftals  of  dum.      1 
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\jH  rtffluiiing  liquor,  which  confifted  ■  only  of  a  few 
drofK,  I  dried  to  a  llimy  confiftencc,  which,  upon  dilution 
widi  witer,  fHU  (Ic[>ofitc;d  |  grain  oißlictous  earth. 

n)  After  all  the  cryflals  of  alum,  colleiElcd  from  the  fe- 
»cra!  liquOTS,  had  been  re-difiblvcd  in  boiling  water,  I 
prwipitaied  their  orth  by  carbonat  of  pot-alb,  wafhed,  and 
ilrW  it.  But  as  the  aluminous  earth  is  much  difpofed, 
cveniftcr  the  moll  diligent  edulcoration,  firmly  to  retains 
ponion  of  the  CaUs,  that  before  were  combined  with  it, 
moK  cfpccially  the  vegetable  alkali,  whereby  its  own 
weight  it  neceflarily  iocfeafed ;  1  took  care  to  rcftore  it  in 
«true  purity,  by  alrufing  upon  it  twelve  times  its  weight 
f'iciltlllcd  vinegar,  digcfting  it  for  feveral  hours  with  thif 
"uiJi  then  adding  as  much  caußic  ammoniac  as  would 
üturtte  the  acetic  acid  to  excefs ;  and  laftly,  by  a  pcrfcü 
kontion  of  the  precipitated  alitmine.  When  it  was 
s  dcficcated  and  ignited,  its  weight  was  found  to 
kttgntins. 

')  At  I»Ät  the JUitfoui  tarsh  was  put  to  trial.  For  this 
^TBfe  I  heated  it  to  rcdnefs  with  four  times  its  weight  of 
mild  vegetable  alkali,  and  poured  water  on  the  mafs  which 
*ii  obtained.  It  was.  completely  dilTolved,  leaving  only 
*  %hi  portion  of  a  Himy  refidiic ;  and  depofitcd  again, 
**uring  fatutation  with  mur^tic  acid,  the  liliceous  earth  in 
*ti  ufual  form. 

Tbus  the  decompofition  of  the  adamantine  fpar  was 
'^■■"y  cSirfted ;  and  every  uncertainty  refpefling  the  true 
^•iturc  of  its  conÜituent  pirts,  that  had  remained  after  its 
*ifteiramination,  is  totally  removed. 

Htncc,  when   we  reflcÖ   th«  the  magnetic   iron,  dif- 
i^niiBted  in  ihe  Chinefc  adamantine  fpar,  it  merely  to  be 
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confidored  as  a  foreign  fubftance  mingled  with  it,  and 
therefore  cannot  be  confidered  as  a  conftituent  part,  the  fol-< 
lowing  will  be  the  conßUuint  parts  of  adamantine  fpar^ 
together  with  their  proportions  in  the  hundred. 


Alumine    ....      ») 
Oxyd,  of  iron      .     .       /) 
StUx /) 

n 

m) 

•  •    •     < 

•  ■     •    < 

4  J 

3 
9 

i 

.     84, 
•  7>50 

.  6,50 

1 

From  which  fubtra^t    b) 

17 

There  remain     •    • 

Lcfs 

• 

98 

.      •      2 

100 

B. 

Dfcompofition    cf   the    Adamantine    Spar  front 

Bengal. 

The  B.^^^.:l  Jdamantim  Sfar^ox  Ccrundum  Stene^  diflfers 
from  the  Chincio  ;  tfr/?,  in  containing  no  intcrfperfed  mag- 
netic iron,  \^f  which  only  now  and  then  fomc  few  grains 
adhcic  toils  external  fuifacc;  and,  /^.riJ'.)-,  in  this,  that 
the  fcrriij;iiious  part,  belonging  to  its  chemical  mixture,  is 
Icis  conlideiablc.     For  iliis  rc^bn  the  whitiih  grey  colour 

of 
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rtt  that  flono  is  brighter,  its  thin  Izmellis  more  tranfparentj 
aiu)^  as  it  appcu-s,  the  bardncfs  oi  ihe  ftone  it  in  fom«  ic^ 
gcc«  greater. 

<r)  Wlw^n  poundod  in  the  fltei-mortar,  tt  afibrjed  f 
\rhite  powder,  imrüning  to  pearl-grey.  One  hundrtd 
graios  of  it,  irifurated   with  water  in  the  flint-mortar,  I 

found,  after  drying  and  ignition,  to  iiave  iticrcafed  n  grains 

in  weight. 

h)  Upon  thefe  lOO  grains,  four  ounces  of  cauftic  lixi- 
Tium,  containing  one  iialf  its  weight  uf  cauftic  alkali,  were 
afiiif«!  in  the  filver  crucible;  and  the  fluid  evaporated  to 
itrynels.  The  mafs  being  then  ignited  for  three  hours, 
with  the  ncccfT&ry  precaution,  it  wa»  again  foftened  by 
tlnaching  it  with  water,  and  afterwards  filtered.  There 
ftnaiiiirJ  a  grey-while  refidue,  weighing  47  grains  when 
«If)-. 

'1  The  alkaline  fluid  {h)  let  fall,  during  faturation  with 
mutiaic  tcid,  a  copious,  white,  and  loofe  earth  ;  which  was 
I      "Binedijurly  re^liffolved  by  a  flight  exceft  of  the  acid. 

I 

^  -The  above-mentioned  47  grains  of  earth  (i)  com- 
pltttly  (JifTolved  in  the  muriatic  acid.  When  this  foluiion 
**s  mixed  with  caußic  ammoniac,  it  afforded  a  ftimy  and 
'■*ry  puffy  precipitate.  Mild  ammoniac  was  then  added  to 
the  liquor,  which  had  been  immediately  feparated  from  this 
pftcipitatc  by  filtering,  hut  it  produced  no  farther  pred- 
ptlitimi. 

')  I  then  put  into  cauflic  lye  the  flimy  precipitate  (1/), 
HWift  u  it  was,  and  digcüed  them  together.  The  mixture 
»fliiDJed  the  appearance  of    a   thicklfti   folution    of  gum- 

Kic.     On  aalding  tncre  cauflic  lye,  the  whole  was  dif- 
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f^lved  into  a  limpid  liquor^  except  Come  brown  flocks,  which 
in  thc.dry  ftate,  confifted  of  2  i  grains. 

/)  Muriatic  acid  being  afFufed  upon  this  flocculent  preci 
pitate(<),  a  fmall  portion  o(  ßUceous  earth  feparated,  an* 
cauftic  ammoniac  precipitated  from  the  clear  folutionai 
9xjdofir$n^  weighing,  after  ignition,  i\  grain. 

g)  From  the  alkaline  folution  (/))  the  muriatic  acid  thrcv 
down  a  quantity  of  flimy  earth,  which  was  entirely  re 
diflblved  by  a  fmall  over-proportion  of  that  acid. 

h)  Both  the  folutions  (jf )  and  (^),  were  next  united  an 
precipitated  by  carbonated  pot-afh  in  a  boiling-heat,  and  th< 
dried  precipitate  was  again  diflblved  in  dilute  fulphuri^ 
acid.  When  this  iblution,  after  the  addition  of  a  fufficien 
quantity  of  vegetable  alkali,  had  been  evaporated  to  the  poin 
of  cryfiallization,  it  readily  aflTorded  clear  and  regula 
cryftals  of  alum,  or  fulphat  of  alumine. 

/)  The  remaining  part  of  the  folution  in  fulphuri 
acid  (h)  thickiened  fpontaneoufly  to  a  clear  jelly,  on  fuS: 
icqucnt  evaporation.  This  gelatinous  matter,  after  bein 
digefted  with  an  abundant  quantity  of  water,  and  repeatedl 
agitated,  again  liquefied  by  degrees.  Upon  this,  fonB. 
filicious  earth  fubßdcd  ;  which,  when  feparated  by  means  c 
a  filter,  dried  up  in  a  raifed  temperature,  in  the  fori: 
of  tranfparent  fhuiing  grains.  It  was  levigated,  togeihe 
with  the  foregoing  (f)^  and  once  more  boiled  with  fulphuii 
acid.  When  dried  again,  and  fubje£ted  to  a  redp-healt^  tC 
weight  amounted  to  15  ^  grains. 

k)  The  above  folution  in  fulphuric  acid  (i)^  was  Ael 
evaporated  for  further  cryflallization  It  continued  to-.thi 
end  to  yield  fucccffively  regularly  cryftallized  fulphat  o 

I  alii- 
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«lunune :  but  the  very  laft  portion  was  ftill  contuniiutcd 
aü^JUieMUt  tartby  amoundng  to  t  grwn  after  ignJlion. 

^^■-All  thefe  Teveral  portions  of  alum  were  dißölvcd  in 
UStEr«  and  precipitated  in  a  boiling  heat  by  carbotiat  of 
pot-afh :  and  when  the  earthy  precipitate  which  they  af- 
forded had  been  depurated  by  meai;s  of  acetic  acid,  as  ex- 
plained in  the  picceding  fcttion,  they  gave  ugj  giains  of 
ignited  aluminoui  tarth. 

Therefore,  the  {»-odu^  obtained  by  the  docompofirion 
of  tW  ^dämamint  Sfarfram  Btngal  confift  of 

theiiliccous  earth,  exhibited  by  this  dccompofitlon  of  both 
Tirinies  of  the  adamantine  fpar,  aifoids  a  i;cw  proof,  that 
ilumjneis  fufccptible  ofagrcatcr  cohelive  power  than  filex  is 
podeScd  of.  Hence  nature  may  form  ftones  uf  extreme  haid- 
Irooft  emitcly  from  aluminous  earth  ;  of  which  my 
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lyfis  of  the  Sapphire  will  give,  in  the  fcquci,  a  trcry  ftrild 
inftancc.  On  the 'contrary,  it  «evident  that  this  doesi 
hold  good  with  refped  to  the  filiceous  earth,  as  appe 
from  rock-eryßal^  its  pureft  form  ;  for,  how  inferior  is  d 
iaft  in  hardnefs  to  the  fapphire^  as  well  as  to  the  adanu 
tine  fpar! 

•  On  analyfing  the  Chincfe  adamantine  fpar,  we  find  t\ 
it  was  filiceous  earth  that  remained,  t^hen  muriatic  ai 
was  poured  upon  that  portion,  which  was  not  diflblved 
tiie  alkali  during  igfiition.  *  But,  on  anal^ng  die  Befti 
diamond-fpar^  this  earth  did  nor  appear  befofte- tlie  fokMi 
of  the  aluminous  earth  in  fulphuric  acid  was  prepared 
cryfhiHizing  b/  Qvaporationf^  and  at  that perilMt  this  a 
caufcd  it  tP  coaguliite  .into  an  Uniform,  coloiirleft^  gi^iatim 
fubftance.  This  laft  circumftance  is  frequently  attended 
a  phenomenon  which  feldom  occurs,  and  is  quite  difFen 
from  thofe  which  we  ufiially  obferve  on  the  efRorefci 
of  i'alts.  It  is,  that  the  mafs,  when  coagulated  to  a  cl« 
jelly,  branches  out  in  feveral  places,  arid  forms  fepara 
unconnedted  figures,  o&enijxthe  (hape  of  four,  five,  and  ( 
fidcd  longifli  pyramids,  and  often  merely  as  conical  point 

Similar  phenomena  take  place,  whenever  the  alumim 
earth  has  entered  into  intimate  union  with  a  fmall  porti 
of  the  filiceous,  as  will  be  feen  by  the  following  expe 
ment : — I  ihixcd  2  drachms  of  liquor  of  flints,  the  filicec 
earth  of  which  amounted  to  lo  grains,  with  2  ounces  oi 
folution  of  alumine  in  cauftic  lye  ^  and  faturated  the  mi 
turc  with  muriatic  acid.  The  earth,  thus  precipitati 
again  difToIved  into  a  limpid  liquor,  on  the  aiFiifion  oi 
fmall  cxccfs  of  acid.  When  a  fecond  time  precipitat 
by  carl)o!iat  of  puuafii,  and  dried,  it  weighed  7a  graoj 
t  then  pourcJ  upon  it  dilute  fulphuric  acid,  and  ifbund 
entirely   diflblved,  without  depofiting  the  filiceous  eaj 

w 
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iViiicb  it  ms  combihecL      Afcer  being  In  Toms  degm 

part  of  tlie  (blution  fhot  into  fcparate  cryflaU  q 

IS  Mid  the  remaining  pa«  coagulated  in  the  fonn  of  ^'^\ 

jelly,   on   the   furbce  of  which,    afttfr  fume  lijys, 

nc  pyramids  fproutcd  out.     And  when  I  had  after- 

digcftctl  this  jelly  wich  a  Urge  quAiitity  of  water,  the 

euih  fubiided  [   and,  being   wafhcd   and   ignilcd,, 

«gain  very  neatly  10  graios. 


rwcver»  this  jelly,  which  is  frequently  colourlefs,  and 

a  htmti  by  a   fuiulion  of  fiilph;:tt  of  aiunnne,   in  imimate 

diemicil  combijuiioii  with  finely  diflblved  fUiccous  earth, 

lud  gently  evaporated,  üinulil  not  be  Cujifomwled  with  the 

ccagulum,  which  always  takes  place  whenever  the  folutloti 

w  aiuminous  earth  in  fulphucic  acid  has  not  been  blended 

'  the  quantity  oi  pot.^fli   requifite  to  the  formmoD  of 

1'^'^  cryflals.     Thi&  laß  forms  aji  opakc  mafs,  of  a  foil* 

J  uiture,  and  foft,  grealy  coofiüeiico. 


iiyet  remained  to  enquire  into  the caufcs  which  reniicreJT" 

■     fifft  analyfis  of  the  atiamantine  fpar  (o  very  difficult. 

'-"one  day  U  improved  by  another,  is  a   truth  which 

.ittentive   chemift  has   often  had   opportunity  to  ex- 

ifnce  in  a  very  confpicuous  manner.     The  method  of 

r-inng  hard  fpccics  of  (lones,  recommended  by  Marigraf^ 

•  ■'.■"Kwin,  and  others,   in  order  to  weaken  the  cohefion  of 

If  pan«,  confiUs  in  igniting  them,  mingled  with  a  mild 

-I  ilkalr.     But  when  I  obferved,  that  this  way  of  pre- 

.-■■'l  tbeoi  would  not  anfwer  the  purpofc  in  moft  of  the 

5  belonging  10  the  clafs  of  gems  ;  and  when   I  con- 

Wtied  that,  in  the  ßri£l  fenfe,  it  was  only  the  portion  of 

*  free   from   carbonic  acid,   which  is  aflive  in  this 

äon,  I  tried  to  fubliitute   caulVic  alkalis  to  the  car- 

,  and  fuujid  that,  by  their  alTiflance,  I  attained  my 

«idi  greater  facility  and  ceria/jit/.     The  application 

'3   '  of 
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cauftic  allcalis,  in  the  dry  ftate,  is,  neverthelefs,  attendc 
With  fcvcral  inconveniences.  One,  and  not  thfe  leaft  < 
them,  is,  that  by  triturating  them  with  the  body  to  be  ful 
jc(9:ed  toanalyfis,  no  very  accurate  mixture  will  be  obtain« 
Another  circumftance,  which  embarrafled  my  firtk  analyi 
of  the  adamantine  fpar,  is,  that  in  every  attempt  I  fubjeäc 
it  to  ignition  in  a  bride  fire,  with  the  view  of  afcertamin 
immediately  the  quantity  of  any  portion  which  remainc 
undiiTolved,  or  which  was  precipitated  from  its  folutioi 
Rut  in  this  way  the  flone  was  rendered  progreffively  moi 
incapable  of  farther  folution ;  and  not  only  its  fblubility,  i 
fo  far  as  it  had  been  promoted  by  ignition  with  alkali,  bi 
alfo  the  advantage  obtained  in  lefTening  the  cohefive  fore 
of  its  conftituent  parts,  have  been  again  loil. 

How  greatly  the  decompofition  of  the  harder  gems 
promoted  by  the  ufe  of  cauftic  fixed  alkalis  in  the  liqui 
rtatc,  combined  with  the  other  requifite  methods  of  treat 
ment,  may  be  proved  by  the  fecond  anaiyfis  of  both  th 
Chincfe  and  Bengal  adamantine  fpars. 


[7'  ] 

IV. 

EXAMINATION 

O»     THE 

f  ORIENTAL  S.IPFHIRE. 


T  fcems  to  be  yet  doubtful,  whether  the  modern  Jafphirt 
be  the  fame  gem  which  the  ancients  have  denoted  by  this 
name.  For  we  do  not  perceive  in  ouc  fapphirc  the  liiffemi- 
nitcd  golden  points,  mentioned  by  them  as  one  of  its  effcn- 
ti»I  charaaeriilic  marltsj  whence  Theaphraflui*  calls  it 
Xpnmiu^,  and  Epipbaniui\y  j^aaryyti-  It  IS,  however)  cer- 
tiin,  from  a  paflagc  oi  Pliny^  that  the  ancients  did  not  im- 
dtrftand  by  it  the  «i»k(,  or  Icpii  loxuli,  which  ufually  con- 
nins  inieifperfcd  fpecklcs  of  a  golden  luftre  -,  but  they  have 
well  diftinguittied  both  fpccies  of  floncs,  Jne/l  e'l  (Cyano) 
'■  'li^uandoii  aurtui  pulvis,  mn  qaalh  infapphirinis.  Sapphi- 
^Li)u»iifi  tt  aurfis  punälit  eallucti.     Plinius,  libr.  39.  c.  9. 

■  " 

v. 


The  gem  that  we  call  fapphirc  {  is  remarkable  by  its  blue 
,  which  is  fu  very  plealing  to  the  eye,  by  its  extreme 
!    hrdneTi,  and  the  high  brilliancy  which  it  fliews  when  po- 
lls fpeeific  gravity  I  have  found  to  be  3i9SO>    ''* 
thofe 


*  it  Lapidibus. 

t  «ieXII.gemniis,  quxenintlii  vefte  Aarenis. 
I  For  the  Üke  of  the  lefs  intormed,  I  idd,  {perhaps  nat  quite 
!i>pr(fluoiiny)  that  the  foflil,  vhkh  if  fold  by  Dwnh  Atujteift.» 

r  t  I'll 


1%  TV .  Examinatim  of  the 

thofe  fpecimens,  which  were  the  fubjeft  of  the  folio 
analyfis,  and  confifted  of  clear,  longifh-round,  ~ab. 
grains,  of  a  pure  azure  colour. 

According  to  the  ftatcmept  of  the  conftitucnt  pa; 
the  fapphire  hitherto  given,  and  grounded  on  Bergm 
analyiis,  an  hundred  parts  of  it  are  fäid  to  contain : 

35  Stlex 

58  Alumine, 

5  Lime, 

2  Iron, 

But  the  following  analyfis,  begun  and  ended  witl 
greateft  poffible  accuracy  and  precaution,  will  ihew  th: 
above  ftatement  was  very  incorre6l. 

a)  Hundred  grains  of  fapphire,  prcvioufly  pounded 
moderately  fine  powder  in  a  polifhed  ftcel  mortar, 
moft  finely  triturated  with  >yater  in  a  grinding-difli  of 
When  this  fapphirine  powder  had  been  dried, 
fully  collefted,  and  ignited,  I  obferved,  that  its  v 
had  increafed  i2|  grains  from  the  filicepus  earth  < 
finding  veflel. 

h)  T^o- ounces  of  muriatic  acid  were  poured  upon 
iizf  grains  in  a  phial  fo  as  to  cover  them,  and  the 
was  repeatedly   digeft^d  with  a  moderate  heat.     T 
tered  agid,  mixed  with  the  edulcorating  water,  wa: 


iqt  fajfphirey  in  the  (hape  of  fmall,  heavy,  black-grey,  an< 
nally  refplcndent  grains,  and  which,  fince  the  belief  in  the  1 
nal  virtues  "or  gems,  has*  loft  ground,  is  now  kept  in  th 
merely  as  an  ufclefs  drug,  is  nothing  elfe  but  ma^ir^/iV  o^< 
iro/T,  which  in  Ceylon  accompanie;)  tlie  fapphire,  hyaciot 
othef  gtrnmeous  ftrata,  and,  together  with  thofe  fbetiies^  is  i 
.cd  Vywa^iagoS  the  iaod,. 

fati 
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Ijtunitd,  in  a  boiling  heac>  with  miliJ  alliall  prepnicd  rrom 
nrar,  by  wliicb  there  feparated  ycWow  flocks,  weighing 
two  grains  when  dry.  Thefe  being  again  dilTolvcd  in  tnii- 
ritic  acid,  and  precipituccd  by  caiiftic  ammoniac,  I  iranl- 
fureJthc  precipiutc,  while  yet  iiioifl,  into  boiling  caultic 
lixivium,  it  ticpufited  oxyd/ii  iron,  which,  after  ignition, 
weijüed  half  a  griiin.  The  aluminous  earth,  taken  up  by 
the  ouftic  lye,  wu  again  fcparated  from  it,  and  found  to 
weigh  Mi  grain. 


c]  After  this  extraöion  by  muriatic  acid,  as  much  cauf- 
tic  \yt  »as  sffuied  on  the  fapphlrine  powder,  placed  in  the 

Clcei  crucible,  as  was  necelUiy  to  make  the  caullic  alkali, 
cu[ibiiic4  in  it,  amount  to  fix  times  the  weight  of  the 
^vrder.  It  was  next  evapuratcd  in  a  fand-heat,  till  the 
u^  «r»  dry  -,  upon  which  the  crucil^le  wa.;  placed  in  the 
kaact,  furrounded  with  charcoal,  and  fubjcj^ied  to  a  red 
Ixat  for  two  houis.  The  contents  of  the  crucible  returned 
fram  the  fitc  in  the  form  of  a  whitilhj  loofc,  atid  friablo 


}  T)ms  Diafa  was  foftcned  with  hot  water,  and  put  on 
t'^fan.  There  remained  a  bluifb-grty,  ftimy  reTtdue, 
being  dried,  gave  a  powder  of  little  coheiion, 
ing  34}  grains.  On  adding  muriatic  acid,  it  readily 
Wved;  but  congealed  foon  alter  to  a  turbid  jelly.  By 
h  water,  and  digellion,  fome  earthy  particles 
Bdepc^ited,  which,  after  wafhiiig  and  dryings  amount- 
0  14  grains. 

^  Wbcn  ihcfe  flocculent  particles  had  been  removed, 

liuhatic  töiution  was  faturated  with  cauftic  ammoniac; 

I  tiw  refuK  was  an  iDtumefced,  tranfpnrent  precipitate, 

JRhf  being  prcviouHy  edulcorated,  was  digefled,  while 

~~y«t  awifl,  in  caufiic  lye.     It  readily  diiloived  io  it;  wtlh 

At 
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the  exception  of  a  few  brown  flocks,  which,  when  col 
«d  and  ignited,  weighed  one  fovrth  of  a  grain,  and  -i 
9xjd  of  iren. 

f)  The  alkaline  (blutton  (e)  was  decompofed  hjr  n 
atic  acid ;  and  the  p>recipttate  which  it  afforded  re-drflb 
by  ä  flight  excefs  of  that  add.  Upon  this,  the  earth 
again  precipitated  by  mild  vegetable  alkali,  in  a  boi 
heat.  The  weight  of  the  earth  obtained  in  this  part  ol 
procefs  was  1 6  grains,  after  it  had  been  wafhed  and  dric 

g)  In  the  fame  manner  I  combined  with  muriatic 
the  preceding  alkaline  folution  fd)^  obtained  by  fofte 
the  ignited  mafs.  There  refulted  from  rt  a  copioiis  v 
precipitate;  but  which  was  again  totally  diflblved,  1 
iight  over-faturation  with  muriatic  acid.  The  earth 
then  precipiuted  afrc(h  by  mild  vegetable  alkali,  aflifte 
a  boiling  heat ;  and  was  found  to  weigh  289  grains,  v 
wafhed  and  deflccated. 

h)  To  this  earth  I  added  the  above  16  grains  (yj,  as 
the  one  grain  of  (h) ;  and  poured  upon  the  whole  d 
fiilphuric  acid.  The  folution,  which  was  eafily  bro 
about  in  a  moderate  temperature,  again  depoflted  « 
grains  on  cooling. 

i)  Thefe  eight  grains,  together  with  the  14  of  (i)^  fc 
then  mixed  with  flx  times  its  quantity  of  cauflic  lye^  ' 
infpiflated,  and  heated  to  rednefs.  The  mafs,  thus 
tained,  and  afterwards  liquefied  in  water,  left,  on  filterii 
grey  refidue,  weighing  17  grains  after  deficcation,  w 
fooR  were  difTolved  by  the  aflPufion  of  fulphuric  acid,  1 
ing  fomc  few,  inconfiderable  particles  behind.  The  s 
line  folution,  whe^i  faturated  with  ipuriatic  acid>  conti: 


Oriental  Sapphire. 

«  fitil  limpid  i    but   it  depofited  four  grai'ii  of   filiccoii» 
eirül,  when  evaporated  in  a  warm  temperature. 

*)  I  now  mIxcJ  the  folutiors  in  fulpliuric  acid,  men- 
lionsdat  (i)  and  (i) ;  added  lo  them  a  prciportional  quantity 
ofcirbonatcd  pot-a!h,  and,  by  gentle  evaporation,  caufed 
rtan  lo  tlioot  into  ctyftaU.  At  firft,  line,  pure,  and  rcgu- 
iu uy&i\s  of  rulphatcd  aliimins  were  formed:  but  the 
loraining  liquor,  whilf  further  evaporating,  congealed 
into  1  clear,  gelatinous  matter,  without  any  diminution  of 
'11  trail fparcncy.  Having  poured  upon  it  a  quantity  of 
»iter,  I  fubjected  it  to  continued  digeftion,  ftirring  it  now 
«A  then.  By  this  management  I  effciited  the  thorough  fe- 
ptation  of  the  finely  divided  filiceous  earth,  which  was 
'he  oafe  of  the  coagulation ;  iiifomuch,  that  I  w:is  enabled 
tocollcfl  it  on  a  filter.  Th\s  ßlictsui  earth,  carefully  col- 
'täd,  together  with  the  above  four  grains  (/'},  weighed  ■ 
lij  grains. 

I)  The  remaining  fulphuric  folution,  freed  from  its  fili- 

''ajs  contents,  was  now  fct  to  cryflallize.     However,  the 

•»ft  portions  of  alum  indicated,  by  their  lemon-yellov/ tinge, 

''ulUieyftiU  contained  fome  metallic  fubflaiice.     In  con- 

'^uencc  of  this,    \   rc-diflblvcd  them  in  water,  together 

"fith  the  few  rcfidual  drops  of  their  mother-liquor,   and 

ttimttincd  them  with  prufliat  of  pot-afh  (blood-lye).     A 

^lue  precipitate  fubfided  i  but  in  fo  fmall  a  quantity,  that 

^^  portUit  of  irony  thus  feparated,  could  hardly  be  eltimatcd 

^•l  one  fourth  of  a  grain.     The  fupernatant  fluid,    freed 

^^kffl  u>  afforded  pure  fulphat  of  alumine  to  the  bit  drop. 

^^*  «)  The  cryftals  of  alum,  obtained  in  the  feveral  fore- 
going operations,  being  dried  on  a  porcelain  faucer  in  open 
I      air,  amounted  in  the  whole  to  856  grains.     They  were 

tdilToIvcd  in  boiling  water,  decompofed  by  carborut  of 
pot- 
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pot-a(h  in  the  heat  of  ebullition,  and  the  precipitated  earth 
was  edulcorated  and  dried.  But,  in  order  to  free  this  earth 
perfcöly  from  thofe  faline  particles,  which  ftill  adhered 
obftinately,  and  augmented  its  weight,  I  fubjedled  it  to 
gentle  digeftion,  with  fix  ounces  of  diftilled  vinegar. 
Which  done,  I  neutralized  the  acetic  acid  by  cauftic  ztxkm 
moniac  s  edulcorated  afrefli  the  aluminous  iariby  then  pre» 
cipitated,  and  laftly,  cxpofed  it  to  a  brlHc  red-heat»  after  dry^ 
ing»     It  weighed  now  98^  grains. 

If}  It  ftill  remained  to  examine  the  edulcorating  water« 
Being  evaporated  to  drynefs,  and  the  refidue  re*diflblved  in 
little  water,  there  remained  a  flight  portion  of  grpy  earth» 
which,  when  examined  by  fulphuric  acid,  proved  to  bercaU 
careous.  The  folution  yielded,  during  evaporatioi»,  fde« 
nitic  cryftalsi  which,  when  carefully  collected,  weighed 
i\  grain,  the  calcaneus  earth  of  which  ihould  be  efti* 
mated  at  one  half  grain. 

What  principally  demands  our  confideratioiH  in  the  re- 
fult  of  this  anaiyfis,  is  tlie  remarkable  and  unexpeded  cir- 
cumllance  of  the  toral  ablcnce  of  the  filicoous  earth,  from 
uinang  che  conllitucat  pans  of  the  iapphire.  For  the  iif 
grains  of  filcx  whici)  were  obtained  (i),  mufb  undoubtedlj 
be  atcribed  merely  to  the  flinty  trituntiag  veflfel,  from 
which  the  r«»pphiii!  had,  on  grinding,  abraded  ia|  grains  («), 
and  at  iho  üuuc  time  had  uni:cd  with  it  fo  intimately,  that 
i  could  iK^  rccvncr  it  without  c^^fat  dificulcv,  an4  even  not 
\vith\HU  a  uuaU  lofs  of  three  fourths  of  a  gxauu 

llouv%  the  foIKnvin^;;  alone  o;;a  be  reckoned  aoKMig  the 
%\M\rtitUiMt  jurt^  o(  the  iip}^hiu\  pxvxnired  by  decompo« 
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1  analyftng  foflils,  even  with  the  moll  cautious 
,  there  is  always  foffle  unavoidable  lofs,  ii  is 
pMb^le,  that  Üic  prefcni  perfeiä  agreement  of  rhe  fum  of 
tWe  conflitueni  pa^ts^  with  the  original  weight  of  the 
fapphire  employed,  is  merely  accidental.  And  the  reafi>n 
of  this  agreement  muß  be  fought  for,  in  the  variable  (late 
t>{  drynefs,  communicated  10  the  aluminous  earth  by  heai- 
je  il  Co  reJnels. 


,  fubtraifling  ihc  unimportant,  and  perhaps  only 
J  portion  of  calcareous  earth,  as  well  as  the  flight 
^lunilty  of  ferruginous  matter,  we  find  in  the  fapphire,  the 
Mtiirc  of  which  is  now  developed,  nothing  elfe  than  i. 
le  aggregate  of  pure  aluminous  earth. 

',  what  a  high  degree  of  cohefivc  power,  and  moll 
«chemical  combination,  muft  nature  be  able  to  cotn- 
oJ,  in  order  to  be  capable  of  transforming  liich  a  cook- 
n  fijbRance,  as  the  aluminous  earthy  into  a  body,  (o  emi- 
m^f  Jiftinguifhcd  and  ennobled,  as  wi:  fiiid  the  fapphire 
»K  \rf  its  hardncfs,  denfity,  brilliancy,  n'.d  refi/laiice  to 
B  i3ioni  of  acids  and  fire,  as  well  as  to  naLut.J  decjy  in 
Ac  eouife  of  all-confuming  rime! — It  is,  therefore,  not 
the  idintitj,  or  prccife  famcnefs  of  the  coniTituenc  pans 
^lani;,  but  a!fo  the  pttu/lar  nature  of  their' chemical  cu'lM- 
"niin,  which  conflituies  the  mtiaphyficai  efftKCt  of  the  pro- 
l*'^!  Ibrmed  from  them  by  nature. 

L^ : 
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CATS-EYE, 


X  HE  fpecles  of  precious  ftones,  known  by  the  natne  c 
Cat^s^yiSj  has  received  that  denomination  from  its  prqpeft 
of  refled^ing,  in  certain  diredions,  a  changeable  whiti£ 
effulgence,  in  which  it  rcfcmblcs  the  eyes  of  a  cat. 

A^  this  ftone  is  flill  a  rarity  in  Europe,  the  defcription  c 
its  external  chara£lers,  met  with  in  the  lateft  introduädoci 
to  Mineralogy,  could  only  be  taken  from  the  pollflied  fpc 
cimens  which  are  brought  to  us  from  Ceylon,  As  I  bav 
in  my  collection  rough  cat's*eye  from  the  coafts  of  A£i 
labary  for  which  I  am  indebted  to  the  kindnefs  of  Franck 
GrevilUy  Efq.  in  London,  and  which,  befides,  is  one  ( 
its  more  unufual  varieties,  I  think  the  following  additio 
to  the  defciiiptions  of  its  external  chara^ers,  already  put 
lifhed,  will  not  be  ufelcfs. 

The  largeft  fpecimen   confifts   in  a  fragment,  notabl 
quadrangular,  of  one  inch  in  lengthy   three-fourths   of  a 
inch  in  breadth^  three-fourths  ditto  in  height^  and  three  an 
a  half  drachms  in   Weight.     Its  crofs-fradure  exhibits 
brown-red  colour  of  various   fliadeS)  a  moderate  grea( 

luftre 
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lufliC|3nd  minute  llatfh-edgei  prominences.  On  the  longi- 
uidml  UiLÜürCy  Us  colour  is  lighter,  its  luflre  ftronger, 
-iod  it  icflcits  variegated  yellow itl»  rays  uf  light;  at  the 
ünw  lime,  thai  an  imperftilly  foliated  texture,  fpreading 
in  various  dircäions,  is  perceivable.  On  two  contiguous 
Udo  il  ilill  retains  its  natural  furface,  or  crufl,  which  is 
fonW  lengthways  of  convex,  roundiih  Hiimi  audits  co- 
lour, which  \ti%  at  Jilft  browj.-red,  has  faded  Into  a  dull 
hioH-niih-ycllow.  Its  edges  and  fmall  fptinters  alone  aic 
f^iiily  tranfpuent. 

1  found  die  fpecific  gravity  of  this  rough  cai's-eye  to  b« 
''Ms !  whereas  that  of  the  whicilh,  grceniih,  and  yellow 
JÖ1  fptdinens  from  Ceylon  is  2,660. 

IniiieEffay  on  the  Hah'nudti  ifjiviral  Slants  and  Eartht 
"ßmig  Firt,  I  have  already  fiiewn  that  the  cat's-syes  are 
pcrftiäly  infuüblc  in  the  ftrongeft  degree  of  heat  produced 
'■"  ihe  porccbin-furnace  ;  therefore  I  lliall  at  prefent  inen- 
■lonunly  the  change  which  they  undergo  in  a  weaker  fite. 
'or  tfait  purpufe  1  igniii-d  to  rednefs  in  a  crucible  fomc  of 
-( common  poliEhed  cat's-eycs,  of  a  greeniib  and  greyifh- 
''"■'M  culiiur,  aiid  quenched  .them  in  cold  water.  I 
'■■'•■ni  them  afti^rwards  abfolutcly  unatteri?d  in  form,, 
■^iixb,  and  Iplendour  ;  but  they  were  rendered  totally 
'■?^t,  lad  acquired  an  exticmcly  line  matblcd  jafpcr-likc 
i;i;or»ncc,  vaiicgatcd  with  brown,  reddifli,  grey,  and 
.-li;«  fputs. 


•]  Tvia  hundrtd  grains  of  finely  levigated  Cat'i'^jtt  Jr.- 
^^*M-,  Were  mingled  with  400  grains  of  carbonat  of  foda 
(mild 


^ 


^-    "••^  ^■-'- donated  foJa. 
•  '•    "'•••»  waAcd    a«, 


'»'■\  .V    ij.'j 


-    ''^"Kn'tionamoumcd 

'^    <•-'  <"•  fi/.ceo,„  enrth 
•    "  "  -  "'■•'«'  to  the  f„/,. 
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precipitated  by   carbonat  of  foda.      This   aluminc,  when 
(^jkoiaKd,   and    ignited    after   dcficcalion,  was  found  to 

f)  The  liquor  which  remained,  after  the  precipitation 
imi  been  efteäcd  by  cauflic  ammoniac  (^},  was  then  coin- 
hind  in  a  warm  Ktnperature  with  mild  mineral  alluli  \  by 
irliicb  treatment,  caUareout  mrth  fubfided,  which  formed 
&lenite(rulphat  of  lime}  with  fulphuric  acid.  The  lime 
thui  feparaCed  from  this  compound,  and  ignited,  weighed 
ütm  grains. 

Since,  therefore,  200  grains  of  thefe  cat's-eyes  afforded 

'*'  ■■•)■..   ■89?  ...  ,,0 

a^nt     .      #) 3i 

UwK     ■     .    f) 3 

Orjrf  t/  irm   d) i 

'97  en- 
it  follows,  that  it  contains  in  But  fjutijiej. 
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Therefore,  this  proportion  of  tbt  tonftituint  part 
in  both  varieties  is  to  be  coniidered  a^  perfedly 
together  with  their  abfolutt  infufiblUty^  (not  to  me: 
difference  in  the  external  charafier)  afford  fufficiej 
for  diftinguilhing  cafs^i  from  feLfpar^  under  w 
foffil  has  been  clafled  by  feveral  Mineralogifts.— 
contrary,  it  would  be  more  proper,  in  my  opinion, 
it  with  the  opals>  among  which  alfe  it  was  formei 
oned  under  th/e  names  of  Pfeudopal^  Cafs-^o-^L 
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A  HS  Cl'rjtßheryl^  found  in  the  Bralil,  pafTcd  for  a  variety 

"'  (lie  Chryfoliie,    until  M.  ITfrner,    Counfdlor  of    the 

•"in«,  was  induced,  by  a  more  accurate  comparifon  of 

"icjfrcfpcäivc  «eternal  characters,  to  feparate  the  former 

•rom  the  latter ;  and  to  range  it  in  the  mineralogicai  fyftem 

*^i(i((iin£l  fpecies,  with  its  prefent  denomination.     Tiiis 

^^ryfübcryl,   however,    tnuft    not    be    miftaken    for    the 

Grjjeirryt  of  tht  ancUnti,  which   really  was  the  fiibflance 

•»idicated  by  this  name;  that  is  to  fjy,  the  goldcn-yelhiM 

^fjl;  as  may  be  concluded  from  its  dcfcriprion,  given  by 

''V     Libr.   XXXVII.  Cap.  V.  Probatiffmi  funt  «  m, 

('unielj'    Beryllis),    f«i  viridiiatcm  puri  maris  imitantur. 

Pmimi,  qki  vaeantur  Chryfobcrylli,  €i funt  pauk  faUldieriiy 

urn  eekrrm  ixeuntt  fuigari. 

k  The  modem   cbryfobery]    has  hitherto  been  met  with 
■■liy  in  (biveiy,  loofe,  rounded  grains  *,  of  the  (ize  of  fmal- 

I  *  Qi/ci'uie  in  German.     RacHll  by  the  miners  j  or  fuch  loofe, 
rry  ftones,  as  mofi  commonly  lie  on  the  top  of  the  roclc, 

►  wunc^tely  under  the  vegruble  «anh.     See  HQoßn'i  Miner'/ 
— TfMiIl. 
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ler  and  larger  peas,  of  a  pale-yellow  colour,  infe 
verging  to  green.  The  furface  of  thefc  grains,  wh 
fomewhat  rough,  ftrongly  glitters,  and  ufually  r 
variegated  colours,  like  moonftone  (adularia).  Bi 
fradure  of  chryfobcryl  poffeflfes  a  great  fplendour,  \ 
in  conjunöion  with  a  very  confiderable  hardnefs,  gi 
a  high  brilliance  when  polifiied :  and  hence  it  may 
be  confounded  with  the  yellow  diamond.  Some  fe\ 
cimens  exhibit  fome  remaining  traces  of  an  orig 
cry ilal line  Agure. 

The  fpecific  gravity  of  this  ftone  I  have  found 
3,710;    which  therefore   agrees   with  that  mention 
Werner y  from  3,698  to  3,719)  and  is  prccifely  the 
between  thefe  two  extremes. 

■ 

The  firft  analytical  attempts  upon  it,  which  I  made 
I  was  acquainted  with  thofe  fkilful  proceflfes  w): 
learned  from  later  experiments,  gave  me  a  good  d 
trouble,  and  at  the  fame  time  deftroyed  a  confiderabi 
of  my  ftock  of  thefe  ftones.  But  I  pafs  them  ovci 
confine  myfelf  merely  to  that  analyfis,  the  refult  of 
was  the  complete  decompoßtion  of  the  chryfobcryl« 


a)  Hundred  grains  of  chryfoberyl,  prcvioufly  n 
to  a  moderately  fine  powder,  by  pounding  them  in  a 
tar  of  poliibed  (Icel,  were  levigated  with  water  to  [ 
finenefs  in  the  flint  grinding-difli.  After  the  powd 
beoonne  dr}',  I  fubjeflcd  it  to  gentle  ignition,  for  th 
^o(e  of  freeing  it  from  all  moifture.  However^  itt  \ 
was  increafcd  13  grains. 

ft 

b)  Upon  thefe  113  grains,  introduced  into  a  filvc 
cible,  I  poured  fo  much  cauftic  lixivium,  diat  the  p7»p 
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of libli  which  h  cxincaiucil  amsuntej  to  Soograinsjandcva- 

panui  tlie  liquid  agaiii  tili  the  inal's  was  dry.      Upon  this 

Jpbcnl  the  cruciliU  with  its  coiitccts  in  a  wind-'funiscei 

_       on  I  i}4nd  of  porcelain  clay,    furro-JJidiiig   it  with  coals. 

^^^tttentioK  was  c:irefully  piiA  tu  prcvejit  the  mafs,   whrcli 

^^■ciil/ fwcllnj  ii)  bulk,  from  fIov?iiig  over  the  vtrllel.     The 

Hpelt^pplieclwasat  ttrjl rather  low  ;butitw2s  gi.^duolly  urged 

[      «milthemars  became  red-hot.    In  this  dcgrct  of  he«  it  waj 

^^  for  two  hours  j  but  it  did  not  enter  into  aclual  fufion. 

()  When  this  mafs  had  cooled  in  fome  degree,  I  foftened 
ii  in  the  crucible  with  water,  and  poured  the  folurion  itpon 
tilt  ilicr.  When  the  fluid  parts  had  pafTcJ  through,  there 
'i:niaineil  on  the  paper  a  loolc,  light-grey  powder,  which, 
*kn  cdukurated  and  dried,  weighed  66^  grains. 

fl  The  allcaliiie  lye  that  had  been  feparnted,  togethet 
fi:!!  the  edulcorating  water,  waj  firft  evaporated,  to  leflbn 
l^klk,  and  then  faturatcd  with  muriatic  acid.  An 
white  precipitate  fell  down,  but  was  inftantly 
Iclearjy  re-diilolvcd,  by  a  Imall  excefs  of  acid.  Cirbo- 
ftof  poi-afh,  added  over  a  low  hrc,  again  precipitated  this 

At  which  being  wafhed,  and  dried  in  a  gentle  warmth, 
kloofe,  at  white  asfnoW,  and  weighed  138^  grains. 

)  The  light-grey  pulverulent  rcfldue,  mentioned  at  {c), 
tnntiag  to  66*  grains,  being  digcfted  with  muri.ttic  acid, 

''iiigiina  refidue  i  which,  after  wafliing,  drying,  and  ig- 
(ioa,  weighed  a+i  grains,  and  wfls  found,  upon  farther 

^'imiiutioti)  to  be  jmveßtictsus  tarth. 


I 


f)  This  muTiatic  folution  (*),  feparated  from  the  (ilex, 
*"  next  dccompofeJ,  in  a  boiling  heat,  by  means  of 
*iiliciiiiinoniac,and  the  yellowifli  precipitate, thus  produced, 
^t  edulcorated  -,  and,  while  yet  moifV,  was  boiled  with 
a  4.  caul^ia 
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^uftic  lye.     It  entirely  diffolved  therein,  fomc  brown 
tides  excepted«      This    refidue   was    oxyd  %f  irofij    an 
weighed,  after  ignition  in  a  gentle  heat,  i^  grain. 

g)  The  alkaline  folution  (/)  was  faturated  with  muria 
tic  acid.  The  refult  of  this  procefs  was  a  white  precipi 
täte,  which,  by  a  flight  fuperfaturation,  again  formed  ; 
limpid  folution.  The  earth  was  then  a  fecond  time  preci 
pitated,  by  boiling  with  mild  vegetable  alkali.  Its  weigh 
amounted,  after  deflccation,  to  29  grains. 

h)  Thefe  laft  29  grains,  together  with  the  precedin] 
138^  grains  of  earth  (i),  to  which  I  alfo  added  the  twi 
grains,  which  were  collef^ed  from  the  edulcorating  wate 
by  evaporation,  were  digefted  with  diluted  fulphuric  acid 
The  whole  was  diflblved,  excepting  (bme  ßKaous  earth 
which  weighed  4  grains  after  ignition. 

f*)  When  this  folution,  now  perfectly  clear,  was  a  Itttl« 
evaporated  at  a  low  temperature,  tender,  fpicul^,  or  fpear- 
fliaped  cryftals,  gradually  feparated  from  it ;  which  I  col 
leded  with  proper  care.  They  prefented  all  the  marks  a 
felenite ;  and,  on  decompofition  by  a  folution  of  carbc 
nat  of  pot-afli,  in  boiling  heat,  they  afforded  11  grains  c 
mild  calcareous  earth  (carbonat  of  lime]*  This  calcareov 
conflituent  part  of  the  cbryfoberyl  was,  doubtlefs,  befoa 
contained  in  the  precipitate  of  (//) ;  and,  previous  toitsfallic 
down,  it  was  held  in  folution  merely  by  the  water,  as 
was  then  in  the  cauftic  fbte. 

i)  This  fulphuric  folution  I  now  combined  with  di 
proportion  of  carbonated  pot-a(h  requifite  to  die  fiormatic 
of  alum*;  which   (hot,  by  degrees,  into  regular  crjftaB 

*  On  the  ncceflity  of  pot-afl,  and  its  proportion  in  the  formats, 
of  alum,  fee  WUrbranJrs  /^  vr  in  Sicb^lfon^s  Jmmmlf  vol.  I 
page  49.^Tnin/I. 
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TowanJs  the  end,  however,  a  (lighi  portion  of  fil'utevt 
**rtti  ippcare«!,  which,  after  ignition,  was  not  more  than 
t\  pitra.  The  weight  of  all  the  fulphat  of  alumine  ob- 
QJned  amounted  ra  604  grains. 

/]  This  alum  was  again  rc-diflolved  in  boüuig  vater, 
anJ  iliefwardi  dccompofed  by  means  of  carbonat  of  pot- 
aöi,  it  the  heat  of  ebullition.  After  the  precipiuted 
«fth  had  been  waßieJ,  dried,  and  gently  ignited,  I  digeflcd 
it  with  didilled  vinegar ;  which  being  neutralized  bjr 
ctullic  ammoniac,  the  earth  was  again  precipitated  by  this 
tmtmcni,  and  again  wafhcd,  deficcated,  and  heated  to  red- 
cult.  It  proved  now  to  be  perfedily  pure  aluminaut  earthy 
weighing  71:  grains. 

Wc  may,  therefore,  infer,  that  the  conftituent  parts  of 
tk  chryfobcryl,  exhibited  by  this  analyfis,  conflft  in  the 
hn^id.  of 
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From  cominring  the  prefent  analjfis  of  chrjfrbfryl  ififi  tz 
the  following  decompoficion  of  chryfaliti^  it  is  evident  h(^« 
peatiy  their  refpedive  conftituent  parts  jdiff€r,>and  coxi 
fequently,  how  nccclTary  it  was  to  feparate  them  from  ea^' 
other,  in  the  fyftematical  arrangement  of  the  fpecies  ^^ 
£ems. 


vir . 


VII. 
EXAMINATION 

OF 

CHRYSOLITE. 


■  HE  CbtyfoliU  affords  a  (tngular  inAance  of  change  in 
i  fmcc,  at  prcfent,  wc  call  ihe  fame  gem  T^paz, 
the  ancients  undcrflood  by  the  denomination  Ciry- 
for  it  is  evident,  from  the  following  words  of  Pliny, 
«lut  the  Topaxiui  of  the  ancients  is  not  our  jnodern  Topaz  j 
büi,  on  the  contrary,  the  Chrytolite  of  the  prefcnt  times  : 
f/w  tsta  fimilUudo  ad  porri  fuceum  dirigitur.  Eß  auUm  am 
pi'jjima  gtmrnarvm.  Eadtm  fata  mhilikm  llmam  fentit : 
«Krj  Naxiii  (»ihm  paliuntur.  W.ee  et  ufu  atltrUnr. 
W«/ Hid.  Nat.  Lib.  XXXVII.  Cap.  VIII.—Thc  caufc 
"I  this  change  of  name  is  fo  much  the  more  unaccounta- 
'i^',  as  the  denomination  ChryfoKthvis  (golden-ftone) 
'jndöubiedly  more  applies  to  the  Topaz,  which  is  of  a 
gulden-ycllow  colour,  than  to  our  Chryfolite,  which  is 
yttn. 

iht  more  detailed  external  dcfcription  of  the  Cbryfilitt^ 
STcn  by  ffermr*  with  that  degree  of  accuracy  we  are  en- 


r  '  ii'injnm/ihii  youraal,  iiijcar,  1790*  To/.  «,  fagi  J+. 

üdt4 


1^ 


* 


''•"  "'  '•''-  other  ha,!d,"a 

•       *     ---i«;'  the  knovvJcdgc 

•   '•  -vv ..  0  /K-m,  have,  til] , 

TT"^  ••  a  deficiccy  which 

-  ^  •"''»•"«i  the  expcrinients  to  , 


-'-v.caby„e,asweJJast 

•  -"v»t.ng  the  JtnowWge  of  J 
'"  "'^  ''J""'"  forthat  pu. 

vv;«^   S'avity  of  Chryfolk^s  1  i 

•  .V  .Ucncnt  of  Z;?',,^,,  „^^^^^^' 


tfCkrwyvüU. 


A)  Wliea  tbh  nfa  ted  beea  fafanaJ  «iA  ws)«,  dv 
Uwkn  aCnncd  tfe  fäne  calMff,  ni  a  bnvo,  MÖAini 
IflnioB  feu  to  the  btrpom,  rf  »  fcatT  iftgi"«c«-  Tbe  fc 
Indoa  being  iiaimtsd  to  oec^  »iA  /wigw  J»^  >•*  **• 
fiötadr  iSgefted,  Mqnrcd  »  faSw-rcQ»«  cslav :  ^w 
wu  dilutsd  widt  w^>  ul  fikeiEL  A  foc 
onh  then  '"•'*■'— *,  wköch»  i&ec  i^ioi^ 
to  72J  gnins. 

r)  The  oiuriaüc  fatoticQ,  wfaea  dtcomycfaä  ia  a  teiSq{ 
Att  bf  miU  vcgcsaUe  alkaC«  pTcfued  frim  tanvi  AvM 
■a  iiuDdaDt}  light-fatowD-reri  picdpiti'.e,  wkk^  «poa 
MocaäMt,  ^aia  eruirelf  diflölved  la  lawrntfir  acid,  abi  bf 
AeiffiifiM  of  cauftic  xnunoaiK,  fonneda  btDwn-i«d  pte- 
«fi^i  which  was  ditc^jr  fcyanttJ  bjr  Ceers^,  tl«l 
allied,  and  digcftcd  witb  CUifiic  If^  wUls  yct  noÜ. 
HMrtver,  only  a  /null  ponräo  (ccard  !•  difillT«  bf  tlÄ 

')  Aücr  the  tmdiflbived  maRcr  had  been  fcpantcd  Iram 
<walblif)c  foluiion  (£],  t  üiper-fätiintcd  this  bft  wtH> 
nnnaijc  actd,  and  added  catbona:«]  poi-aüi,  for  the  purpuie 
viobliiaing  a  frredpitate.  Hoivever,  onlr  a  litrle  eanh 
''(»nied,  which,  when  colle^ed,  afld  tried  fiwaluminc  by 
•iuphuric  acid,  did  not  diflblve  in  it ',  buljon  cLfcr  exairi- 
**''0n,  proved   to  be  ßUfSm  earth,  weigt.u:^    31   grains 


»fteril 


igDilion. 


The  brown  precipi (ate,  which  had  been  dij^eficd  with 
Oattie  lixivium  (f),  when  dry  and  expofed  to  a  rcd-hcat, 
pve  38  gmins  in  weight.     It  confifted  of  a  pure  oxyd  of 
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iron»  Tbc  whole  was  attracted  bj  the.  ms^net.  Upof 
being  diilblTed  in  muriatic  acid»  and  again  precipitated  bj 
pruffiat  of  pot-afh,  it  yielded  88  grains  of  very  deep 
coloured  PniiEan-blue. 

f)  The  muriated  fluid,  after  the  femiglirous  contents  hac 
been  feparated  from  '".  by  ammoniac  (r),  gave  a  copious 
white  and  loofc  earth,  by  v'iding  carbonat  of  pot-afli»  Thi 
mixture  having  been  kept  boiling  for  fome  time»  this  eartl 
was  feparated  by  filtration,  well  waihed,  and  dried,  t 
amounted  to  198  grains  of  carbonated  magneßa  (mild  mag 
nefian  earth),  which  I  divided  into  two  parts.  One  hälfe 
it  was  ftrongly  ignited  for  the  fpace  of  an  hour,  and  led 
39l  grains,  which  produced  a  brifk  ebullition  upon  the  1 
fufion  of  fulphuric  acid.  The  other  half  was  introduced  inic 
dilute  fulphuric  acid.  It  dircftly  aflbrded  a  clear  folutios 
and  pure  fulphatof  magnefia  (Epfom  fait),  by'cryftallizatioz 

Kote.  It  was  by  mere  accident  that/ on  the  precipitation  at  f  ^ 
no  more  ammoniac  had  been  added  than  was)iift  ncceflary  % 
feparate  the  oxyd  of  ironi;  fince  oinicrwifc,  in  ail  .cafin,  tb 
magnefian  earth  is  alfo  precipitated  by  ammoniac.  . 

According  to  this  decompofition,  the  conftituent  p»rts  c 
the  chryfolite  ihould  be  in  the  hundredy 


%  ■■  ^ 


Ignited  Silex    .     .     i)     36. 

Ignited  Oxyd  of  Iron    e)        •     ...      19 
Ignited  Megnefia      f) 39,50 


96,50 
Lofs    .      3,50 


100 
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fecond  analyfis  of  chryfolitc  I  cliofe  poliflicd  fpe- 
brkich,  befidcs  a  pure  trai)rparenc)r>  poflcffed  alfo 
colour:  whereas  tbe  crude  chryfolites,  employed 
Rgoing  pioc«Ls,  wer«  in  fome  parts  inclining  to 
,As  I  inteaded,  m  the  fame  lime,  to  learn  vvbe- 
alone-  were  CT^bLe  of  decvinporing  this  Hone, 
previous  iteutimint  with  iillcali,  I  nude  ule 
lUtic  acid,  accofJtng  to  the  manner  in  which 
^hascmpluycd  it  hi  dticomporing  the  ferpentin^ 


ten  drachms  of  concentrated  fulphuric  acid, 
double  that  quantity  of  water,  upon  twa  hunärtd 
Efooft  fijicly-p  jwdetcd  cliryl'ntite,  placed  in  a  re- 
^bflra^ed  again  the  fluid,  iti  a  moderate  diilüliiig^ 
the  remsindcr  in  ihc  retort  appeared  a  dry  mafs. 
rt  wfaich  came  over,  emiited  a  moderate  fuU 
fbiell.  When  cold,  I  collcäd  the  mafs  from  thq 
upper  part  of  which  I  cut  oiF,  and  lixiviated 
water.  The  fulution  cxhibiteit  a  greeniih- 
it  fb  £iint  as  to  be  hardly  perceptible, 

undiflblved  reftdue  was  boiled  a  fecond  time,  in' 
with  two  drachms  of  concentrated  futphuric  acid, 
ihtoces  of  water.  After  this  it  was  »gain  col- 
thc  6lter,  walhcd  with  an  abundatice  ot 
dcficcatcd,  and  heated  to  redncfs.  It 
pure,    white  juUeaui   eatiir^   weighing  78 


the  fulphuric  fojultons  [n]  and  (fi)  were  cva- 
a  dryncfs  in  a  piirrtlaln-faucer.  The  refidual 
JlffCenifli-grey  liii;;c  :     it  was  firft  gently  heated 


V  -w 


X    X" 


•       -^-^  it  contain 

..u  ,o  ignition. 
'    ■  ■'^*  prcfent  ftai 
— »^  sff  oxygen  ti 
^^  -^ryfolite^  in  c 
uuwiid  in  melted  i 
-  .  :v  ^Ax  had  been  bun 
;>^'S^r  in  a  Jew  red- 
^tN  red  colour  had  n 
'    was  alfo   rcadijy 
>*  grains. 


■^  > 


,x.     .\  -.«.ooileis  fulphated  folut 

-    -'^'VWJiÄition,  it  yielded, 

.,VH»  .-^   m^acla.     This  neuJa 

»^    4v«Mi»vu,\i  in  the  heat  of  el 

vv-^   ».*t*a  213  gnins  of 

.    .  ^,  ..V  «*ight  of  which,  afe 
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.  Ttie  re.ifon  why,  in  ihe  prefcHt  d« cd mpofttion,  thtro  ;»  « 
fli^it  exceA  of  vrcighi  in  the  Tum  of  ilic  conftiluent  (tAfti, 
in  Head  *of  the  ufuiJ  luh  in  lUoH  niher  cnle»,  unduubicdly 
depcadi  in  ihe  vjriible  ilcj;rci:i  u\  Jfynel^v  whith  tholjt 
tltgiedieiils  acquire  oti  ignition,  > 


kthe  quarrios  near  Leutfuhau^  in  Hungary,  we  meet 

I  a  pale-green  fcrpentine,  mixeJ  with  grey,  anJ  crof- 

fed  by  tendcf  veins  of  albdtus.     It  iül'o  coiiuios,  ca^iuully 

difTetninatcd«  refplcadent  grains,  of  a  higlr  green  colour, 

which,  in  fottie  parts  of  my  fpecimcn,  exhibit  a  rhumboid 

cryftailiiJtiofi,     Barn*  and  Fichitl^^  who  have  given  a 

iTiare  drcumftantial  informaiinn  «fpsflitig  this  ft'jiie,  call 

ihcfe   grains    Clryfol'Ue.       FUfjiei,    however,    i»    uncertain 

whether  they  (hould  not  rather  be  coiifidcred  as  Chrjfoprale. 

.     Bin  this  coiijeäure  is  too  little  favoured  by  the  externa) 

■■taaSerilHc  marlcs  %  while,  on  the  other  hand,  the  minute- 

^^Bof  thcfe  grains,  anJ  the  iinpolTibility  of  fe|>araiing  them 

^^m  the  Rone,  which  ferves  ih^-nt  tor  a  mairix,  u  ill  not 

»ainit  of  a  chemical  examinstion.     Notwithflindiits  this, 

"ini  pfcfcjicc  in  the  ferpentinc  alFords   a  gro^noßic  argu- 

^inent  for  coiifidering  then»    as  chryfolite,    fincc    the  con- 

^^■Bientpai'ts  of  each  have  been  difcovcred  to  be  the  fame. 

^B  «  #  « 

^^■Aloofe  ftony  matter  (rachiil),  which  is  found  near 
^^Ktidaiilhtm,  in  Bohemia,  has  likewife,  tor  fome  time  pall, 
^^pn  held  out  tg  be  chryfoüic  :  but,  on  judiring  from  the 

'  Cual.  meth.  et  rairon,  de  la  culleift.  dei  Fofs.  Tom.  I.  p.  69. 
t  itiiurahg.  Strntrk.  v.  d.  Kurpaibeii,  I.  Th-  Wien.  17^1,  page 


(„,. 


...  ^  wu  agree  wiui  m 


*  See  his  Beiirag  zur  Gefchichte  der  bfi 
in  den  Saml.  fhju/ihah  Aujatnt  hefimiMrs 
fchiehte  betreffend,    a  Band  Dre/den^  I79S* 


mm 
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EXAMINATION 


OLIVIN. 


1  0   the  -Various    floncs    which   were     fbrmcrl/    con- 
iidcrtd  as  a  fubordinatc  fpecies,  or  rather  variety  of  chryfo- 

I  lite,airo  belongs  (he  fo0il   known  by  the  name  of  Bafaltit^ 

I  ot  Vtltanu  Chryßliu. 


On  giving  the  external  defcription  of  this  ftonc,  to- 
■-"■tlicr  with  that  of  the  irug  chryfollte,  tVerntr  has  not  only 
'<^>ompai)icd  it  with  the  mofl  iiiftruflive  ohfervations,  but 
•"wwife,  from  his  erylJagnDßie  inquiries,  he  has  (hewn 
tbciMceSty  of  dißinguifhing  the  iiT/tf/«'^  from /rac  chryfo- 
Ifc.  Whence  alfo  he  confiders  the  former  as  a  dill!ni£t 
I,  with  the  name  Oiivin^  talcea  from  its  colour. 


I  it  is   the  office  of  Chemiftry  to  aflift  the  OrySlo- 
If  Sdfnct*  in  thefiinher  improvement  of  its  fyftem,by 


*  ty  Orj^IigHoß,  Wtmer   undcrftinds  \\\c  Je'icni'ific   knowledge 

I  'ttdilcriroinalion  of  fodils  from  each  oilier,  conildered   as  fimple, 

ibi  is,  not  conipounded  aggrcgjica  of  various  different  mincrjli ; 

Mdlhelr/ciritri/r  arrangement,  or  f/ii/fj(ca(ieif,  into  a  regular  fyflcm, 

«oriiag  to  certain  «rdtrs,  ttaffes,  gtnergi,Jfetiei,  tiarieties,  Sic— 

H  2  COtlV- 


•■-■^  .i..!C. 


vOUJlt 


Vilght    i>, 

•  ■^itofChr 


SEC7\ 


r  *     • 


:  'UV02 ;  fn 


-v-t  parts  of  C 

"  ^  -tviw-grecn  cc 
■  -v\*  nutters,     J 
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i  z  grey  colour,  and  was  chen  liquefied  or  foftcned 
k  water,  ind  altered. 


I  Upon  faturation  with  muriatic  acict,  the  alkaline 
lixivium  let  fall  a  white  earth,  which,  being  cnlleft^d  ai>d 
dfied,  v.-a5  boiled  with  fulphuric  acid.  But  this  earh  did 
not  impart  any  foreign  talte  to  the  acid  j  rnd  wlicn  this  hft 
bad  again  been  decanted  off,  and  fatursled  with  mild  allcnli, 
it  continued  clear.  Therefore  the  above  earth  was  of  the 
pximfiHe^tui  kind.     Whan  ignited,  it  weighed  49  grains. 

c)  The  alli-grey  refidiie,  Tcpatated  from  the  alkaline 
lye  (a),  coagulated  (o  a  thicki(h  brown  mafs,  upon  the  af- 
fblion  of  muriatic  acid.  After  this  coaguium  had  been 
diluted  and  digefted  with  fuScient  water,  there  remained 
a  copious,  light,  (limy,  and  brown  refidue,  which,  Qpon 
deficcation,  weighed  152  grains. 

i)  The  muriatic  foliiti<Mi,  feparaied  from  this  reliduC  by 
filtracion,  was  colourlefs.  By  the  addition  of  mild  alkali, 
prepared  from  tartar,  it  was  decompofed  with  the  aflißance 
ofboiling  heat,  and  I'ii  grains  of  avery  white,  loofe  earth, 
wci^  precipitated. 

t)  When  the  brown  refidue,  mentioned  at  (c),  after  tri- 
tuntion,  was  digefVed  with  muriatic  acid,  it  dilTolved  into 
»yellow  liquid,  leaving,  at  bft,_^//«(H((<arri&  behind,  weigh- 
ing 43  grains  after  ignition. 


N«e. 


tru  undoubtedly  thii  lIHueous  earth,  flill  intimately 

'd  with  the  ferruginous  part   of  the    Hone,   which    in 

(f)   prevented  the  muriatic  acid  from  exerting  its  aftion  on 

the  oxyd  of  iron  ;  yet  this  circumflance,  at  the  fame  lime, 

fufnifhed  the  means  of  exhibiting,  free  from  iron,   tliat  per. 

the  eanh  which  the  aciil  hid  diflblved. 

H  3  _    f)  t\| 


102  VIII.     Examination  of  Olivin. 

f)  The  ferruginous  portion  of  the  yellow  muriati 
folution  (^)  I  precipitated  by  cauftic  ammoniac.  It  wa 
then  coileded  and  wafhed  ;  and,  while  yet  moift,  boiled  wit 
cauftic  lye.  The  lixivium  was  then  again  feparated  b 
filtration,  combined  with  muriatic  acid  to  fuper-fatumtior 
and  afterwards  precipitated  by  carbonated  alkali.  Only 
fmall  portion  of  earth  fell  down,  which,  upon  trial,  prove 
to  be  ßUceous^  and  weighed  4  grains,  after  it  had  been  es 
pofed  to  a  red-heat.  The  liquor  remaining,  after  the  pn 
cipitation  of  the  iron,  was  mixed  with  carbonat  of  pot-afli 
but  no  further  precipitation  nor  turbidnefs  enfued. 

g)  The  oxyd  ofiron^  that  was  again  colleded  afiier  tl 
boiling  with  muriatic  acid  (/),  was  put  into  melted  wa: 
in  a  fmall  crucible,  and  heated  to  rednefs  ;  after  tb! 
laft  had  been  burned  off,  it  obeyed  the  magnet,  an 
amounted  to  25  grains. 

b)  Upon  the  above  181  grains  of  earth  (d)  1  poure 
dilute  fulphuric  acid ;  in  which  it  dUTolved  with  eServe 
cence.  When  the  folution  had  been  reduced  within 
fmaller  compafs  by  evaporation,  it  depofited  minute  fpicuL 
cryftals,  confifting  of  if  grain  of  felenite,  the  pure  cc 
careous  iartb  of  which  is  to  be  eftimated  at  i  grain. 

f )  The  folution,  on  further  evaporation,  yielded  pa 
fulphat  of  magnefiai  which,  being  re-diflblved,  and  pj 
cipitated  at  the  temperature  of  boiling,  by  carbonat  of  pc 
a(h,  depofited  a  very  pure  and  loofe  magnefian  earthy  whc 
weight,  after  ignition  for  an  hour,  amounted  to 
grains. 

It  follows,  from  thefe  operations,  that  the  conftitue 
parts  of  the  Olivin  from  Unkel  are,  in  the  hundred^ 

Ignil 
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nitcd  Silex    .    .    .    h)    24, 

')     24 

f) 

MagHißa     .     .    i) 

Limt       .     .     .    h) 

aited  Oxyd  oß  Iron    .    g) 


37 
0,2s 
12,50 

97.75 
2,25 


B. 


"Ac  view  of  confirming  thcfe  fefults,  I  underfijoi 
another  decocnpofition  of  the  fame  OUviitJrom  Unit!.     In 
>  inftwice  i  treated  it  immediately  with  fulphuric  acid, 
e  Ikme  manner  as  1  did  with  the  chryfolite,  without 
ivious  ignition,  in  conjunäion  wich  alkali. 


id^ 


Buhefi 
^Hnriou: 


a)  I  put  ivjo  hundrtd  grains  of  mofl  finely  pulverized 
tilivln  in  a  retort,  pouring  ii|>un  them  ten  drachms  of  ful- 
[Jiuric  acitj,  together  with  a  fufficient  quantity  of  watei  ; 
i^d  again  dillilled  the  liquid  over  to  diynefs.  Upon  thift 
Kbfteiied  the  remaining  grey-white  mafs  with  hot  water, 
and  boiled  afrefh  the  undill'olved  earthy  feparaied  from  the 
find,  with  2  drachms  of  J'ulghuric  acid,  and  fufficient  water. 
The-liquid,  altered  off  from  the  refidue  there  left,  was  add- 
0  the  firft  folution.    ,  What  remained .wa&  axcrsfiUcems 

rtb,  whofc   weight,   after   ignition,    amounted   exaflly 

I  100  graijis. 


«  + 


1)1^ 
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I)  The  fulphuric  folution  (^a)  left,  upon  evaporation,  s 
greyifh-olive-grcen  faline  mafs,  which  I  evaporated  ftill  fiu" 
ther  in  a  porcdain-crucible,  urging  it  at  laft  to  a  red-heat  in 
ftrongcr  fire.  The  maft  reuined  at  firft  its  whitifli  colour 
but  at  length  it  aflumeti  a  pulverulent  ftatc,  and  tume 
brickired.  WhcTn  triturated,  drenched  with  hot  water,  an« 
filtered,  it  left' a  I'ed  cxydofiron^  >vhich,  after  being  treate 
with  wax  and  ignited,  weighed  24  grains. 

c)  After  the  clear  folution  of  {b)  had  been  evaporated  ii 
order  to  cfydallizc,  it  (hot  wholly  into  fulphat  of  magnefia 
but,  whdn  it  was  reKlifTolved  in  a  moderate  proportion  0 
water,  fome  cryftals  of  fulphated  lime  appeared,  the  quan 
tity  of  which  indicate?  one  half  grain  of  pure  calcareou 
iarth.  Thefe  lafl  having  been  feparatcd,  the  remaining  fi] 
lution  was  decompofed,  by  means  of  carbonated  pot-a(h,  i: 
boiling  heat.  The  magnefian  earthy  thus  obtained,  was  pure 
white,  and  loofe.  When  deficcated  at  a  fome  what  raife 
teAiperature,  its  weight  amounted  to  i88f  grains  \  but  it  wi 
r^uced  to  ohly  77  grains,  by  ignition  for  the  (pace  of  a 
booTr 

By  this  method  of  analyfing,  which,  with  regard  to  mii{ 
nefian  ftones,  is  not  only  the  moft  commodious,  but  all 
indicates  the  refults  with  the  greateft  exa6lne(s,  the  coi 
ftituent  parts  of  the  Olivin  from  Until  were  found  to  be»  i 
the  bundrtdy  as  follows : 


SiliM     .     •     • 

'') 

•    •    .    •    5^ 

Oxyd$fIr9n   • 

*) 

....    12 

Mitgmfia 

0 

•    •    •    •    3'>5ö 

Liw»     •     •     • 

0 

....      0,25 

100,75 
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Kow.  The  tunc  obfi;rvation  appli»  to  the  agrcFmtnt  ofthit 
film  wkli  the  weight  of  the  fiibfl.iricc  citiploycd,  and  llie 
eight  f  %«ft,  as  lias  been  sircady  mentioned,  it  the  end  «f 
the  feCDud  snalyfisof  chryfulite. 


SECOXD    SECTIOX. 

Anales  of  the  Olhnnfrom  Karlsberg. 


Tri  Olivin  from  the  Bafalt  of  Unit!,  employed  in  the 
'  ':cgoing  eximia^ioii,  was,  as  has  been  mentioned,  in  iu 
I' ill  and  unimpaired  It^te:  butu  moft  oHvins  ihcw  more 
M  leb  erident  marks  of  decay,  it  Hill  remained  to  ciKjuiru, 
whnlier,  in  thofc  fpccics  of  olivin  th^t  are  more  difpoied  to 
dny,  aaj  difference  exrftcd  in  their  conAiiuciic  p^irt^. 
Fwthisinveftigatiun  I  chofe  the  a/ivin  from  the  Bafalts  of 
tlw  Xarhi/rg,  near  CaJ/ely  in  Htßia.  I  cumminuted  it 
«•rftly,  and  waflicd  off  with  water  the  yellow  irfii-ochra 
'''u  invirAcd  its  futface  and  its  chinks.  It  then  confllted» 
fof  the  moft  part,  of  I'maller  grains  of  a  faint  grceniüi- 
Jtllow  colour,  but  in  part  alfo  of  larger  grains,  whofe 
ras  a  fomewhac  frelher  leek-green.  In  thefe  latter 
Trntd  black-grey  particles,  of  a  metallic  luftre,  im- 
in,ör  ODncreted  with,  their  fnbftance.  When  I  had 
^Cngly  ignited  fomc  of  thefe  upon  charcoal,  1  found  that 
'*!«  green  flony  matter  of  the  oliviii  had  thereby  become 
t'cv,  dull,  and  opake;  while  the  JiiTeminated  black-grey 
pwiid«  had  fuffcred  no  change.  This  flicwcd,  that  they 
"■^^^  nut  minute  cryAals  of  horn-blende,  but  iron,  and 
specially  of  the  nature  of  the  fpceular,  or  grey  iron-ore, 
^«:*uft  ihey  were  not  attrafted  by  the  magnet. 


io6  VIII.     Etaminatton  of  OUvin. 

a)  Upon  three  hundred  grains  of  this  olivin^  find; 
vcrizcd,  I  poured  4  ounces  of  ftrong  fulphuric  acid,  to{ 
with  2  ounces  of  water,  and  again  diftilled  from  i 
fluid,  which  emitted  a  (light  fmell .  refembling  fulphu 
acid^  until  the  rcfidue  became  a  dry  mafs.  The  ßl 
earthy  remaining  after  this  mafs  had  been  boiled  witl 
ter,  was  a  fecond  time  boiled  with  half  an  ounce  o 
phuric  acid,  and  fuflicient  water.  After  this  it  was 
le£led  and  ignited.     It  weighed  156  grains« 

^]  In  order  to  learn  whether  aluminous  earth  was  o 
the  extracted  conftittient  parts,  I  took  the  third  part  < 
whole  of  the  fulphuric  folution,  and  precipitated,  by 
bonated  pot^aih,  at  the  degree  of  ebullition,  all  that  it 
in  folution.  The  frefh  precipitate  had  a  dirty,  I 
colour)  and  I  put  it  into  cauftic  lixivium,  as  foon  as  it 
edulcorated,  digefting  it  with  the  lye  for  fome  time, 
mixture  was  next  diluted  with  more  water ;  the  lye, 
rated  from  it  by  filtering,  was  faturated  with  muriatic  ; 
and,  after  a  flight  fupcr-faturation,  again  combined  with  al 
But  this  produced  neither  a  precipitate  nor  muddinefs. 

c)  Being  thus  convinced  of  the  total  abfence  of  al 
iKms  eatth,  I  cva^xirated  the  remainmg  two-thirds  oi 
fulphuric  folution  [h)  to  a  dry  faltne  mafs,  which  I  ex{ 
to  u  i\tx>ng  rcd-hcat  in  a  crucible,  for  the  purpofe  of 
CompotiDj;  the  fulphut  of  iron  which  it  contained.  I 
rr^dillolvcd  the  ignited  mafs  in  water,  and  feparated  th< 
#kvv,/  9fir$H  bv  fiUi-ation ;  which,  by  ignidoiv  with  ^ 
was  rendered  attrao\ibIc  by  the  nugnet,  and  weighei 
that  cvMvdition,  iij  grains. 

Ä  >  The  fvUutivMK  freed  frvwi  the  oxyd  (e),  cryftallize 
dryi\v5^  ir.tvWulph^^  04' nur, ncfu.  When  this  had  again  I 
itUloS>fvl  ill    a   tuuU  qu-mtity  cf  water,    light,  deli( 
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d  cryftals  of  fclenite  were  left,  the  i^uiuitity  of  which 
baldly  amounted  to  i  of  one  grain,  which  indicates  1  grain 
of  pure  taicartBtti  tarth.  To  the  diflblved  fulphat  of  mag- 
nefiA»  corbonat  of  pot-afb  was  added  in  a.  boiling  heat ;  and 
thus  its  aiagntfian  lartb  was  pncipitautl,  amounting,  after 
ignition,  to  75^  grains. 

Whence  the  conftltuent  parts  of  the  Heßan  olivin,  and 
their  reciprocal  proportions  in  the  ignited  Date,  confiß,  !r 
le  bundredj  of 


Magnißa  .  . 
Oxyd  af  Iron  . 
Lime    .     .     . 


") 


37.7S 
10,75 


yrom  ihefe  refults,  it  is  plain  that  the  olivin  and  chtyfo- 
"te  ire  very  nearly  related  to  each  other  ;  and,  as  the  con- 
"itutnt  parts  »f  each  other  are  fo  much  the  fame,  and  their 
tcfpeQive  proportions  not  too  diflimilar,  it  feems  to  me 
i"opM  thatlhefc  two  (tones  fhould  no  longer  be  divided 
'"'u  two  different  Tpecies  >  but  that  the  difcreiice,  deduced 
"Oil  their  external  charatSers,  can  only  jullify  the  fub- 
^i^iding  tbem  into  two  varUttts  of  anefprdti.  Moreover, 
liKe  no  greater  difference  appears  to  take  place  between 
ihem,  thaji,  perhaps,  that  by  which  the  bafaltic  horn-Wende 
'5  Jiltinguifhcd  from  the  common,  it  follows,  that  iiieolivm 
""gbt  be  entitled  to  claim  its  former  denomination  of 
i^altit  cbrj/alile. 

According  to  the  habitudes  of  the  chryfdite  and  olivin 
m  the  heat  of   the  porcelain-furnace,  (nieiuioned  in  the 

Etil 
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iirft  Eflky,  n.  25,  and  61-64},-  the  former  returned  froi 
fire  unaltered  in  form ;  but  the  fecond  appeared  in  cone 
grains,  which  were  cemented  together  by  the  heaet 
more  or  lefs  force  of  adhefion.  From  this  circumi 
I  was  induced  \o  repeat  the  experiment  with  the  cYkiyd 
with  this  difference,  however,  that  I  broke  it  into  piec 
the  fize  of  the  grains  of  olivin,  before  I  inclofed  it  i 
charcoal.  After  thofe  pieces  had  undergone  the  adi 
the  fire,  I  found  them,  like  ignited  olivin,  of  an  iron- 
colour,  opake,  thinly  glazed,  and  conglutinated.  Yet 
the  glazing  and  concretion  were  fomcwhat  lefs  ir 
gree  than  what  took  place  in  the  Heßan  zxdGm. 
•livins« 


t^mmm^ 


[  I09  ] 
IX. 

CHEMiaU.  EXAMINATION 


OF    VARIOUS 


SILVER-ORES' 


/\T  the  time  when  Philorophical  Chcmiftry  was  yet  ia 
i^i  infancy,  and  when  It  was  not  Icnown  how  to  <}<;compofe 
natural  boulcs  otherwifc  than  by  fire,  with  very  few  de- 
ceptions, the  knowledge  of  the  conflituent  parts  of  the  bo- 

ilic5,  belonging  to  the  mineral  kingdom,  could  not  but  be 
itnperfed.  Chcmifts  were  fatisfied  with  the  prod udls  ob- 
tained in  the  dry  way,  as  it  is  called,  and  ciihcr  paid  no  at- 
icniion  It  all  to  the  othcf  fubftances  contained  in  thefe  bo- 
riies,  or,  confiding  in  groundlefs  hypothcfcs,  have  fancied 
cctuin  conltituent  parts,  of  which  nothing  could  be  diC- 

covered  by  the  light  kindled  by  PhilofophicaJ  Chemiftry, 

ihc  bafis  of  which  is  real  fafls. 


L   On 

W     PMt 


Only,  while  this  latter  was  advancing  in  its  progref«,  the 

led  began  to  perceive,  and  ferioully  to  attend  to  this 

pMt  deficiency  of  knowledge  rcfpciSing   the  foffil   king- 

'•oo'ias  well  as  to  the  tottering  foundation  of  the  mineralo- 


*  Kctd  in  the   Royal  Acad,  of  Scienc.  at   Berlin.— See  the 
^^S. «/  Cftat,  Tftaiiftt  of  that  Acad,    Berlin,  1793  and  1 794. 


£ical 


ofcaiious  Silver-ores. 


Among  the  numerous  produ>ftiom  of  the  foflil  kingdom, 
of  which  zn  exaiSt  chemical  knowledge  is  yet  wanting, 
the  ^^«1«  of  the  fi/vir-orcs  lecmBt!  to  mc  to  require,  in  a  high 
degree,  a  re-exami  nation  and  amendment.  Fur  this  rcafoa 
I  have  Aibje^^ed  its  chief  fgiectes  to  analytical  treatment; 
the  lelulis  of  which  are  commuiiicaCcJ  in  the  following 
fciäion». 


FIRST  SECTION. 


> 


Native  Hornßher,  or  Corneous  Silver-ore.  (Ilorn- 
erzj. 

(fltnolice'muriated  Silver-sre,  by  Kirwan.) 

The  Ctrneaus  is  rematkahle  among  the  rarer  errs  af 
fi^vir,  not  only  from  its  richncfs,  but  alio  from  the  fubllanc« 
hjr  which  nature  has  minera!izc;i  that  noble  metal. 


The  name  Henurz  appears  to  be  of  a  later  date  than  our 
knowledge  of  that  ore,  fincc  fevcral  writers  on  meuUurgy, 
of  ihe  i6ih  century,  have  already  mentioned  it  with  the 
»Ppellitiofi  of  G/aßrx;  for  it  is  obvious,  from  the  defirip- 
'iom  which  thofc  authors  have  given  of  it,  that  they  did  not 
in«Q  our  modern  Glafirz,  namely,  the  fulphurated  filver- 
•^ft.  Matthejiui*^  noticing  feveral  of  its  varieties,  calls 
Uttni  wbitt^  grty^  yillowy  grten  glafcr-t. ;  and  fays,  "  it  ii 
^t^Vi^rtHt  IHt  hern  in  a  hnthrn,  ondfajct  in  tht  ßam 
'  (audit. " — F,ibriiiu>\  mentions  a  Hver-colouredfilver- 
't  **  Vihiih  in  lumps,  viewed  ugainß  tht  Itght^  is  obfcurely 


•  Matihfßttt  Sarept.  tjlj.  Norimb. 

t  /«irKräi  lie  rebus  Bietall.  Ziirch,  tsSt. 


tranf-. 
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tranfparent  like  hcrrij  and  in  fmall  parts  is  tntinly  trai 
parent  like  ice.*' — rFrom  this  it  may  reafonably  be  co 
jedured,  that  the  gla/ers^  of  the  ancit^nts  has,  in  later  tinu 
been  erroncoufly  confounded  with  our  modern  one^  as  t\ 
denomination  is,  indeed,  more  fuiting  the  /?oraerZy  or  oc 
neous  filver-ore,  than  filver,  mineralized  by  fulphur;  an 
on  the  other  hand,  no  rcafon  can  be  found  for  ^ivipg  th 
name  to  the  latter. 

During  the  i6th  century,  in  which  the  Saxon  and  B 
hcmiaii  mines  yielded  vaft  treafures,  the  revenues  arifii 
from  this  filvcr-ore  often  amounted  to  fcveral  huodr 
marks  (8  ounces  each) :  but,  in  the  progrefs  of  time,  it  b 
came  fcarcer  and  lefs  known,  until  the  celebrated  Saxc 
mafter  of  the  mines,  Mr.  Pa^ß  of  Ohain^  difcoVered  i 
as  it  were,  anew,  and  gave  it  the  name  Hornerz^  becau 
yefcmbling  the  fii^aiüous  horn-filver  (muriat  of  filver.) 

It  occurred  formerly  at  *Joachimsthal^  Annahcrg^  Scbm 
hfrgy  Frclbergy  and  in  greateft  quantities  at  Joban 
Georgenjladt.  At  prefent,  it  is  alfo  found  in  fome  mines 
the  Jltaic  müu.*i tains  in  Siberia ;  and,  according  to  Sa^ 
likewife  in  the  province  of  Guamanga  in  Peru^  togeth 
with  the  native  filvcr. 

With  rcfpeft  to  external  form,  I  have  met  with  the  fc 
lowing  varieties  of  the  corneous  filver-ore. 

i)  M::jr-je  (Dcrhe),  As  fuch  it  has  been  worked,  in  t 
times  of  its  a^iii^vlancc,  in  the  above-mentioned  Bohemian  a. 
Saxon  mir.c>,v:o;ÜLu(l\ ,  a:iJ  fometimcs  inpiet^cs  of  upwards 
an  hundicJ  ruirk«  \\\  WL:j:ht.  There  mav  vet  be  feen,  in  c 
clcftoral-mincrai  cabinet,  at  D^ejci^n^z  piece  ofthat  kind,c 
in  a  cubical  form,  weighing  fcveral  pounds  ^  and  alibafmal 

01 


^^m  qf  various  Silver-ores.  '^^ 

^^M  *w,  whicl)  has  fame  imprelGons  of  Hamps.     Both  thsCc 

^^H  Ua  ire  probably  remnants  of  chat  century,  which  have 

^^m  tten  fortunately  faved.     The  colour  of  this  corneous-ore 

^^p.s  a  dirty  brawn,  though  Its  proper  hue  feems  to  be  the 

^^  |»«).grcjr,  and  the  brown  tinge  to  arife  from  the  inter. 

fpeifed  iron-ochre.     It  is  foft;  and  may,  like  wax,  be  cut 

wilh  ihckaifc  into  thin  chips  ;  is  poflefledofa  w^tn  glofs, 

aiitl  tranrpaicnt  on  the  edge«  and  thin  places. 

a)  In  lamtllar  pUcei  (fchaalig),  incumbent  on  meager 
^uira,  in  the  form  of  a  cnill  i  from  the  Schlangcaberge. 

3)  In  ftill  thinner  layers,  in  part  only  incrulling, 
C^^Vfi*!^*  or  lyihg  fuperficially),  at  times  accompanied 
fayiuiive  gold,  or  alfo  by  Uad-fpar^  or  fpathofe  lead-ore> 
fnin  the  &me  plac«. 

4}  Cryßall'utä  in  minute  regular  cubes^  of  a  peari-grey 
^s^lour;  from  yobann-Gcorginßadt. 

%)  In  &neßaleii  OTßuiet,  of  a  whitifh  colour.  In  this 
**-Mnnef  the  corneous  Tilvcr-ore,  even  now,  fometimes  oC- 
^^^*tn  at  yahana-GiorginJiadif  upon  brown  iron-ochri 
■^2'/«  hraiiiti).\ 

i]  In  an  tartby  fofm,  mingled  with  argil.     This  is  the 

^«niiine butter-miUh ßhtr  (argillo-muriatedrilver-oie}of  ihe 

^-cmner  mineralogifts,  and   which  Felthtim*   has  dcfcribed. 

rke  (peciOKn  which  I  have  feen  was  dug  up  in  the  year 

^^J  «617,  00  the  old  St.  Gtarg*  mountain,   at  Andreafitrg,  and 

^H|k  now  preferred  ac  Berlin,  in  the  royal  department  of  the 


'  Cff/fi  German    edition  of  K'lnean't    Minerftlogy.      Berlin 
'"■'Y*i^  ill,  rtqq.  inthe  iwiei. 
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mines.     |t  confifts  of  j&n  aifthic.  Jridnev-foroied  ncxhile 
calcareous  fpar,  the  cavity  of  which  is  filled  widi  t 
•hutUr^Ii'h  Jilver^  m  the  form  of  a  deficcated  earth,  < 
tcrnally  .of  a  fiatqTbI^e,  but  of  a  browrnifli  white  on 
recent  fri(äure;  wich  which  ore«  like  wife«  the  outer  & 
of  the  fpecimen  are  for  tho  moft  part  coate^ 

7)  In  grey  Hme-ftonc,  but  imperceptible  to  the  eye  j  fn 
Annabcrg^  in  Lower  Auftria.  This  laft  is  the  foflil  m< 
rioacd  by  Jufti%  under  the  n^^me  oi  alkaline ßlver^re. 


<  •  Tht.  following  arc  .the  principal  chemical  reieapches  tl 
have  been  made  into  the  corneous  filv^i^K^  9S,.well  as 
eflential  ingredients,  and  arc  communicated  to  the  fcienti 
]|^tiblic;:    • 


.  "J 


c 


i)  That  of  Lommtr\^  matter  of  the  mines  in  Saxoj 
who  {las  alfQ^.  given  the  I)eft  information  refpe£liug.  1 
hiftory  and.  external  properties  of  this  mineral.  Tfiis  's 
thor  cftimates  tlie.  argentme  portion  of  this  ore,  when 
pure  ftate,  at  28  per  cent,  j  but  the  violet-ore  of  this  kinä'l 
fuppofcs  to  contain  alfo  a  portion  of  alkalized  fulphur. 

2)  tfiulfeX  rS  I6f  fopiniM;  that  be  has  difcovered,  inU 
corneous  filveF-ore^lieiidM  the  muriatic  acid^the  fidphiiri 
as  a  milii*ralizing:  iiiediuai.  It  is  upon  the  authority  cftt 
ftatetti^t  of  Wüfilft  that  XKirvHrn^  Sirgmaim^  aadi  ock 
mimrahgiftsy  ailclt^  that  the  filver  is  mineralized  in  ^icfoi 


•  -  « •  •     •  ■  ^  . 


^  JtWl^  Chemifcbe  Scbrifint.     I.-Th.  "      *       * 

i*  ^bba/td/,  V04R.  Horncm^v^n  Zojifi^r.  Leipzigi  ^7.76« 
1  Expi'rimifits  on  the  mixture  «f  fomc  miocnds.  . 
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of  various  Silver-ores. 
ncotiSKice  by   the   fulphuric  as   well   as  by  the 


3-  S«//*,  of  Paris i  has  examined  the  corneous  fiiwer' 
htc  from  Peru  j  :wid  ftatei  the  aiaximum  contain^  of  Clver, 
iolhe  bnndrtd^  to  be  from  ;o  to  74.  He  sAAi,  that  the 
mttil  is  mineralized  by  muivtic  acid;  and,  Jisilde.-,  con;- 
binnl  with  a  jiecullar  tattifh  matter.  ., ,,,  1,, 

4)  /.MfflflMt,  of  Ptitrßttrgj  on  lI^,  5M?f{WPry»,SBWj. 
taiai,  that  no  muriatic  acid  is  contained  either  in  the  Si- 
berian or  Saxon  corneous  filver-ore ;  and  that  in  it  tbe  ais- 
tJ  is  mineralixed  hy  fulphur,  in  the  fame  manner  as  in  tb; 
gUcn,  viz,  the  vitfepiM  or  fulpfiurated  filver-ore. 

Qd  condderiag  this  difcordance  among  the  learned,  re 

'/'ilingthe  uaturc  of  the  fubftance  which  njlaeralizesthe  fii- 
•  '  in  the  cofneous-ore,  I  tiiiii|^  that  it  willnocbt;fu);er6uaus 
!,  ti)  the  enquiries  of  tl^cfe  c^iiiilh,  I  add  the  experiments 
»nici)  I  had  the  opportunity  of.  making  with  fevqcal  i-atie* 
"of  thisfilver^re. 


f 


Tbe  above-mentioned  majftvi  earnemi  f%hitr-ire^  from  thrf 
!-''^cr  rpecitnen  in  the  Electoral  coUeäion  at  Drefden,  vr^is 

'-■  pfincipal  ltibje>3  of  my  aiulyfis,  a  fuffldent  quantity  of 
'  iuving  been  given  me  for  that  purpofe  with  ths  greateft 

■.taliiy, 

' -^ 

*  AoMyfc  Ctkirq.  cr.  ccDcord.de;  trols  regrwi.  Pori^  if  ^  ^  )9 
t  Nov.  Comntent.  Acad.  Sci^nt,    pMrpj,  1774,  ,  ol^r 

12  *)  If 
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)  I  f :  he  2  r.;  5cal  bcrr-i  vcr  ( anxriar  of  filrcr},  be  mell 
hj  icieif  cr.  the  fpcca  ;e!br?  tbe  blow-pipe,  it  ibon 
readily  fufes  Ir.to  2  zlcbule  i  2zdj  when  romhined  with 
r.eral  a!Iu!:,  the  £l7sr  Ls  zzBoiediazelr  redticed.     But  ^h^ 
native  comcous  fHver-ore  does  coc  melt  fi>  cafily  ;  it  ratlier 
nuis  ir.:o  tbe  coa£usace  of  pap,  azid  ar  the  Cune  time  fe- 
psrate  metallic  gnirs  txacmde.     Its  redudion,  by  mcskns 
of  fo^,  is  fomewhat  more  diScuit  than  that  of  the  artificial 
horr.-lilver,  and  the  reauxi  of  tkU  difference  depends  on  the 
portion  of  iron  cocuiiscd  in  this  ore. 

I]  Up:n  ivn  ks>:Jred  grains  of  the  corneous  filver-ore 
I  poured  three  times  their  weight  of  pure  nitric  add ;  but^ 
no  action  rook  place,  either  in  the  cold  or  in  the  heatc^^ 
boiji.:^  i  only  a  fubcie  brown-red  iron-ochre  was  feparate^ 
which,  being  waihed  off  from  the  remaining  ore,  and  dri«^ 
amounted  to  4  grains.     Cauftic  anunoniac,  added  to  th'^ 
nitric  acid  employed,  precipitated  5  grains  more  of  iron^ 
When  it  was  afterwards  mixed  with  muriatic  acid,  only  ^ 
pale  milky  colour  was  produced,  but  no  real  corneous  filver«^ 
ore  dcpofited.     It  followed  from  this,  that  neither  any  fre^ 
native  filver,  nor  any  portion  of  it  mineralized  by  fulphur'' 
had.  been  contained  in  that  ore.      The  hom-filvcr,  afce^ 
treatment  with   nitric  acid,    was    reduced   by  twice  it^ 
weight  of  fait  of  tartar,  and  yielded  133  grains  of  regulin^ 
lilvcr. 


c)  I  ft.  For  the  purpofe  ef  finding  out,  more  accurately. ' 
itM  conltitucnt  parts,  I  mixed  200  grains  with  600  grain? 
ol  tiic  purcft  alkali  prepared  from  tartar, and  brought  the  mix«- 
tut  I!  itiici  the  ftatc  of  fufion  in  a  glafs  retort,  applying  the  ae-^ 
iviUty  degree  of  heat.  After  refrigeration,  I  broke  off  Üim 
ii|i|>fT  liaK  of  the  retort,  fofcened^thiB  fiifed  mais,  which  wafl 
111  A  li^lit-lirown  colour,  with  hotdiftilled  water,  filtered  thtf 
wlulci  ai\k\  cdulcgrated  the  itfidue. 

adly. 
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}fij.  This  relidue  was  ihcn  diflblved  in  nitric  acid, 
e  iblution  acquired  a  brown  tinge,  and  the  fcuoi  floating 
1  ihc  Ii(]uor  aJTumed  the  colour  of  bricks.  When  the 
■krgentcous  parts  were  completely  dilTolveii,  there  remained 
Bj  grains  of  a  brown-red  powder,  which  imparted  a  golden 
y^low  colour  to  Ch>:aqua  regia,  with  which  it  was  digelled, 
and  left  a  white  rcfidue  behind.  This  lafl  confiflcd  of 
hont-filver,  mingled  with  a  flight  ponion  of  the  ganguf,  or 
rmetrix  of  the  ore,  and  nffurded,  on  redui^ion,  2  grains  mote 
Cauflic  ammoniac  precipitated  from  the  yellow 
B  7  grains  of  erydeä  iron. 

The  nitric  folution  of  thefilver  was  precipitated  bj 

n  fall  i  and  the  muriat  of  filver  thus  obtained  weighed, 
!  ledudlian  by  n^eans  of  foda,  134'  grains  of  legiilinp 


bly.  The  fluid,  left  after  the  feparationofthehorn-filvcr, 
.  pale-yellow  colour,  owing  to  a  portion  af  Iron  y 
y  precipitated  by  pure  ammoniac,  weighed  j  grains, 

Sily  After  this,  I  proceeded  to  examine  the  faline  mafs, 
n  diftilled  water,  and  feparated  from  the  filvcr,  af- 
Ithc  corneous-ore  had  been  fufed  with  pure  allcali  (/). 
■&tur3ting  this  mafs  with  diftilled  vinegar,  the  folution 
I  rendered  turbid,  and  a  loofc  white  earth  depofited, 
:h,  coliefted  and  dried,  amounted  to  3J  grains  of  orgil- 
\s  tarth. 


bthly.  The  argil  being  feparated,  the  folution  was  reduced 
Widry  fait  by  evaporation,  and  the  alkohol,  affufed  upon 
«,  look  up  the  acctite  of  pot-alh.  The  neutral  ialt,  which 
"^  ich  behind  by  this  procefs,  and  which  confided  of  the 
"leralizing  muriatic  acid  and  the  alkali  employed,  I  dif- 
I  2  folvsd 
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folved  in  water,  and  obtained  from  it,  by  repeated  cvapo« 
fiition  and  cryftaIli?:ation,  iiyj;  grains  oimuriat  ofpUafi. 

m 

jMy,  .In  order  ta  learn  whether  and  in  what  proportion 
Julphuric  acidy  which  by  fomc  writers  has  been  mentioned 
as  one  of  the  conftituent  parts  of  the  corneous  f:lver-orc, 
were  really  prefcnt  in  it,  I  again  diflblvcd  that  fait  in  diftilled 
water,  and  dropped  into  it  liquid  muriat  of  barytes.  The 
mixture  became  turbid,  exhibiting  that  appearance  which 
indicates  the  prefence  of  only  a  flight  quantity  of  fulphuriC 
acid.  I  continued  to  add  the  barytes,  until  no  more  turbid- 
ncfs  appeared.  The  weight  of  the  precipitate  thus  obtained 
was  3  grains :  but,  as  in  thefe  three  grains  of  fulphated 
barytes  the  acid  cannot  properly  be  efti mated  to  be  more 
than  half  a  grain,  I  think  this  quantity  is  too  trifling  to  be 
confidered  as  one  of  the  eflential  conftituent  parts  of  the 
corneous  filver-ore.  But  if  that  half  grain  of  fulphuric 
«cid  be  eftimated  equal  to  i^  grain  of  fulphat  of  pot-afli^ 
and  be  fubtraAed  from  the  above  iiyl-  grain  of  digeftive 
fait,  or  muriat  of  pot-afh,  there  will  remain  of  the  latter 
only  1 16  grains,  in  which  the  concentrated  muriatic  aci4 
amounts  to  42  grains«     Therefore, 

One  bundred  parts  of  this  corneous-ore  contain 


Stiver    •     . 
Muriatic  acid 
Oxyd  of  irsn 
Jrgil      .     . 

Sulphuric  acid 


67^75 
21 

6 

i>7S 
0,25 


96,7s 


B, 


^J'TfCtrto'As  Sitixr-ö^es. 


B. 


Ücewife  exsmrned  the  carnteus  ßhir-are  found  in  the: 
frithtrge.     Oat  hundred  grains  of  it,  mixed  with  300 

'.^ida,  wcfc  filled  in  a  imäU  retort;  and,  ^fier  the  falinc 
..lettts  of  this  mifs  had  lieen  düTolväd  in  hot  w?ter,  the 
rjiining  filvcr  was  dtiüilvcd  in  nitric  acid.  I  then  fully 
'  :ri!cd  with  muri^itic  3ci J  ibu  aqueous  .alkaline  iblution^ 
^:  ,hcontainedlhc  common  or  cnlinarnult,  farmed  by  the 

:i'.:ri»ic  acid  of  that  oic,  and  put  it  to  ine  tell  with  muriat 
'  karytcs.  The  portion  of  fulphat  of  barytes,  thus  geiic- 
■Tiprf,  was  u  inlignificant  as  that  from  the  Saxon  cor- 
-~-.is-orc ;  to  that  alio,  in  this  calV,  the  I'uiphuric  wid  muy 

' '  vOQUdexed  only  as  an  accidental  conllituent  pait. 

'0  ihc  nitric  folution  of  the  filver  1  added  common  fait  1 

■  tttus  I  produced   again    the    muriat    of  filver,   which 

1  91I  grains,  and  afforded  68  grains  oi  fther^  re- 

othc  rcgulinc  ßatc.     What  was  wanting  to  majce 

e  firfi  hundred  grains  of  the  corneous-oie,  conGHed  of 

5  ochre  and  quarzofe  matrix. 

t  it  is  obvious,  that  ihe  Sihtrian  corneous  lilvcr-or« 
Ic  examined,  almoft  perfeiEUy  agrees  with  the  preceding 
Mdoe  in  Its  exlctioi  characters,  as  well  35  in  the  con- 

iti»itt. 


The  experiments  made  with  the  argilJo-muriated  filvcr- 
V^iuiUr-mhhßvtrJydsiQdhed  before  (page  Ii3),are  the 
»ring: 

1]  Ignited  by  iifelf  upon  charcoal  before  the  blow-pipe, 

'  Iwbly  conglutinated  together,  at  the  fame  time  that  mi- 

1 4  nut« 
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nute  globules  of  metallic  (liver  were  oozing  through  the 
mafs.  When  fufed  with  glafs  of  borax,  it  dUTolved  into  9, 
clear,  light-green,  vitreous  globule,  and  yielded  a^  button  of 
pure  fine  filver^ 

b)  Upon  35  grains  of  that  ore  I  poured  nitric  acid,  and 
made  it  boil.  Neither  efFervefcence  nor  red  vapours  ^>- 
peared  ;  as,  upon  the  whole,  the  acid  feemed  to  attack  it  but 
wealclv.  The  refiduum  aflumcd  the  form  of  a  prccipitatf, 
lefembling  a  cheefy  coagulum.  When  the  add^  then 
tinged  of  a  faint  blue,  was  feparated  through  a  filter^  it  ad» 
mitted  of  combination  with  common  (alt,  without  being 
rendered  turbid,  or  yielding  any  precipitate.  By  the  ad- 
dition of  corbonat  of  ammoniac  to  excefs,  argillaceous  earth 
was  thrown  down,  and  the  liquor  appeared  of  a  rather  deep 
blue.  But,  after  it  had  been  fuper-faturated  with  ful« 
phuric  acid,  and  iron  immerfed  intp  it,  \ti  depofited  ^ 
thin  coppery  cruft. 

The  dried  refidue  weighed  30  grains.  It  was  extraAed 
by  repeatedly  pouring  upon  it  cauftic,  or  pure  ammoniac« 
agitating  it  frequently.  Nitric  acid  being  added  to  a  few 
drops  of  it,  fome  horn-filver  immediately  precipital^« 
The  whole  of  this  folution,  when  evaporated  by  a  gentlo 
heat,  dried  up  to  cryftalline  flexible  membranes  of  a  pearl- 
grey,  which  tarni(hed  into  blue  by  cxpofure  to  air;  andi 
when  gently  melted  in  a  fmall  filver-cup,  ran  into  a  wazj 
fubftance.  The  weight  of  this  fufed  muriat  of  filver 
amounted  to  io|  grains. 

When  the  argil,  that  was  left  behind  after  the  extraäioa 
of  thf-  horn-filver  by  ammoniac,  was  melted  with  foda,  it 
(li  i  if  '  ded  a  bead  of  fil ver  of  i  of  a  grain.  As  this  is  equal  to 
^ne  ^rau»  of  muriat  of  filvcr,  the  above  36  graim  of  this 

foffil 


UklflMgM 


r 
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I  contained  iij  grains  of  muruted,  or  8|  of  meUUic 
',  and  2{  grain«  of  concentrated  muriatic  actd. 

Hence  ant  hwtdrtd  parts  of  the  argillo-muriatcd  filver 


Sihtr    .........     24,64 

Mtriatic  acid S,2t( 

v^fjVfWithaflighttrace  Qi  capper     .    67,08 


;  It  is  owing  to  the  argil  contained  in  this  ore  that  it  Joes 
'  not  ifTumc  the  fame  appearance  when  heated  on  charcoal 
» the  common  horn-filvcr,  but  that  the  metal  tranfudes 
W  ihe  reguHne  (late  in  fmall  globules;  for  as  that  earth 
deprives  the  muriated  filver  of  its  acid  when  heated,  the 
filrtr  is  enabled  to  afliimc  the  metallic  ftate.  And  it  is  on 
:}iis  account  that  the  fame  phenomenon  took  place  when  I 
mingled  artificial  horn-filver  with  argillaceous  earth,  and 

rf„i:-[i_jj  jj  j^  ignition  upon  a  piece  of  charcoal,  with  tho 
?  of  the  blow -pipe. 
P. 

With  the  view  of  inveftigating  the  nature  of  the/iher- 
T',  called  eikalint  by  Jußi,  I  dilTolved  one  ounce  of  it  in 
pure  nitric  acid,  and  mixed  the  filtered  folution  with  mu- 
rijiieacid.  It,  indeed,  turned  fomcwhat  opaline;  but  119 
"uriit  of  ßlver  was  feparated  by  this  proccfs,  nor 
'^i  ihere  any  regulJne  filver  precipitated  upon  im- 
'■trfing  into  it  a  fmall  lamina  of  copper.  Finding,  thei&- 
''t,  that  tbc  portion  of  filver  contained  in  the  liine-llonc 
-uld  not  be  difcovered  in  the  nitric  folution,  I  fcarched  for 
^A  ia  the  brown  muddy  refidue  of  the  fiUcred  folution.  This 
^L  crniu 
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emitted  an  cmpfj'reumatic  fmcll  on  facing  gently  i 
weighed  afterwards  2  grains,  and  yiekled  with  pur< 
a  bead  of  fine  filver.  Hence  it  is  probable,  that 
foffil  the  filver  is  combined  with  muriatic  acid  ;  and,  i 
ing  upon  this  refult,  the  quantity  of  muriated  filver 
it  feems  to  contain,  may  be  eftimated  at  from  one 
half  to  two  ounces  in  hundted  pounds.  '  Ji{fti  boa 
a  method  of  extracting  the  filve/  fr6m  thdt  mineral,  \ 
to  himfelf  alone  ;  as,  when  treated  by  any  of  the  ufu 
ccffes,  this  metal  could  never  be  procured  from  it. 


^^ 


As  filver,  notwithflanding  its  great  aiBnity  with  n 
acid^  enters  into  no  combination  with  it  while  in  the 
rcgulinc  (late ;  and  fince  that  metal,  as  far  as  we  kt 
never  found  in  the  bowels  of  the  earth  in  an  pxyde 
it  is  difficult  to  afcertain  the  operation  of  nature  i 
discing  the  corneous-ore.  Bergmann^  was  of  o 
that  Woulfe  had  folved  that  doubt  by  afierting,  that 
above-mentioned  ore  he  had  traced  the  fulphuric  ac 
fides  the  muriatic :  for  filver  unites  readily  with  fu 
and,  fince  fulphuratcd  filver  not  unfrequently  under 
decompofition,  more  efpecially  when,  as  in  this  cafe  i 
conjeßurcd  from  the  prefence  of  ferruginous  ochre 
pyrites  difpofcd  to  diuntegcatlon  intervenes,  the  1 
pafles  oyer  into  the  f^ate  of  a  free  add^  and  fonns  fulj 
filver.  If  now;  muriatic  acid  interferes,  it  Will,  by  vi 
its  greater  affinity,  to  lilver,  deconipofe  the  fulpha 
inftead  of  it  form  corneous-ore. 


•  Torh,  Bergmann  on  the  gcntratioh  üf  fiahiral  airA«CHi«, 
riated  metab.  Creil's  Cbemiftke  Jnuaien,  i)S4»-  Momlier  * 
377« ..     !  .  '.     ■  '  ■ 
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BPf  that  corneous  Glvcr-orc  which  is  found  in  Kgalir  cu- 
Kc  cryftais,  Bergmann  h4<I  already  conjcfliif  C'J  thai  it  might 
be  coniidered  as  pure,  and  free  from  all  fijlphuric  acW, 
He  alJb  wilhcd  to  convert  this  conjt:f}urc  of  his  imoau 
eftabliCicd  truth, by  duiycxamininglhac  fufill  iß"',  as  he  very 
juftly  fays,  /'(  li  bitttr  ta  facrificf  fuch  a  f^utttifn^fcarct  as  it 
'^ity  to  i.ivf/ligali/in^  rather  than  tu  ä^^.-.rjt  lie  fiUnces  of» 
s  9/ enlarging  eur  inowliäge  by  ^rtßrving  it. 


•  hc  wi(h  of  the  immortal  Bergaunn  is  in  fome  dorret 
mplilhed,  and  hi*  conjeclure,  for  the  mofl  pan,  con. 
1  by  the  prefi'nt  enquiry ;  with  the  unimportant 
diRrrencc,  however,  that,  liiilcad  of  cryflallizcd  ci^riieous- 
oic,  I  have  employed  a  fpecimen  of  that   which  occurs  in 

C\y  01  najfive. 
order  to  comprehend  how  nature  can  generate  tho 
ous  iilvcr-orc,  without  the  interpofillon  of  fulphur  or 
fulphuric  acid,  we  may  receive  fome  light  from  the  fol- 
lowing intcJligence,  taken  from  a  letter  of  Praußy  in 
SauVr")  faurnal  de  Phyßque.  It  is  there  ftated,  that  iht 
toinedfilvcr  of  the  Spanüh  QiipSan  Pedro  d' Alcantara,  that 
"«Wrecked  on  the  coaft  of  Portugal,  becartie  coated  with 
ä  tiWlcifti  cruft  of  ^g  of  an  inch  thicknefs,  during  the  ftiort 
time  before  it  was  recovered  from  the  fea.  This  cnift 
lirob  off  in  fcales,  and  was  a  true  muriat  of  filver.  More- 
''ver,i>ö/;öi*rcb:es,  ihathehas  found  on  the  Jaik,  in  Siberia, 
ff'tta!  old  Tartarian  filver  coins,  which  in  that  trat^  of  faline 
"^  were  convened  into  true  muriat  of  filver,  fomc 
'>)ioughout  their  whole  maß,  and  others  on  the  furface 
only. 


YtQOV 
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From  this  knowledge  of  the  confiituent  parts  of  the  cor« 
iieous-ore,  art  is  enabled  to  imitate  nature  pretty  nearly. 
If  muriat  of  filver  be  made  to  fufe  uniformly  at  a  moderate 
Heat,  an  artificial  corneovis-ore  is  produced,  which  naay  be 
made  more  fimilar  to  the  natural  one  by  adding,  before  the 
Üifjon^  a  proportional  quantity  of  iron-oqhre.  And  if  mu- 
liatod  filver  be  diflblved  in  cauftic;  ammoniac,  and  the  fluid 
evaporated  in  a  gentle  warmth,  the  hom-fltver  remains  in 
finall  glittering  fcalcs,  refembling  thofe  with  which  the  na- 
tive corneous-ore  is  found  in  part  covered.  But,  if  this 
folution  be  left  to  fpontaneous  exhalation  in  the  air,  the 
Itorn-filver  will  fometimes  (hoot  into  folid  regular  cryftals, 
of  the  fame  appearance  with  the  cubic  cryftals  of  the  cor« 


seous-ore. 


SECOND  SECTION. 

Red  Silver-ore  {RothgicUigerzJ* 

The  principal  character  by  which  this  beautiful  genus  of 
filver-ores  is  externally  diftinguUhed  from  others,  confifts  in 
a  peculiar  red  colour,  on  accoimt  of  which  it  is  fubdivided 
into  two  fpecies,  the  Ugbt^  and  the  deef^ni  filver^^ire. 
The  colour  of  the  firil  varies  from  a  bright  rMbv  to  a  gar-* 
net  red  ;  that  of  the  fecond  inclines  more  or  Ie(s  to  a  fteelr 
grey,  but  the  chara«Sleriftic  crimfon  tint  is  ibpn  made  to 
appear  by  fcraping  or  rubbing  the  ore..  The  deep^red  fil« 
ver-ore  is  ufually  opake ;  the  light-red^  on  the  contrary« 
is  in  various  degrees  tranfparent. 

With  refpe(El  to  external  form,  the  red  filver-oofe  is 

« 

fbund  majfrue^  diffeminatedy  invtfting  or  fuperficial,  demdriiic^ 
and  at  times  regularly  cryftallized.  Its  cryftals  ufually 
pofiefs  the  form  of  hexahednd  columnS)  without  any  pointe4 
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tcmjination»  or  ending  in  trihcJral  or  hexaheJral  pyramids. 
The  ÜgJw-rcd  ore  alfo  occurs  in  fix-fided  pyramids. 

Tie  itmOüiiaüon  of  Rathj-Siiig^  or  Rothe  gühiget  Er%y 
^iren  by  ihe  older  Oernian  miners  to  this  genus  of  ftlvcf- 
or»,  was  iniended  to  fignify  that  it  contained  a  portion  of 
Aa  nohle  metal,  and  thus  to  dlRinguifli  it  Itoiii  other  ores^ 
vluch  refemble  it  in  förni  juid  colour ;  but,  with  refpedt  to 
Üieif  arge&teous  contents,  are  JtaJ"  [tiBgüItig),  or  of  no 
nine  i  inilances  of  which  are  a&t>rdcd  by  the  native  red 
fuljihuret  of  arfenic,  red-blende,  and  garnet.  In  procefs 
of  lime,  this  appellation  has  degetieraied  into  Roth^üUlrn, 
tj  which  the  unexperienced  might  be  milled  to  fufpedl  in 
this  ore  fome  portion  of  gold. 

Concerning  its  conditucnt  parts,  it  is  the  common  opi- 
nion and  doärine,  that  the  filver  is  mineralized  in  it  by 
trfinjiy  as  well  as  by  fulphur.  Thcfc  üitc^fdvtr^fHlphar^ 
ai  erftnicfXrc  in  all  elementary  books  of  mineralogy,  and 
btall  authors,  fluted  as  the  cunftituent  pans  of  this  ore,  to 
viüdi  iome  add  only  a  portion  of  iron.  Among  thofe 
';t]iCTi  which,  in  ihi/nkal  mimrahgy,  arc  reckoned  clalEcal, 
*!i{irl  feetas  to  be  the  firft  who  mentions  arfenic  as  one 
■■  ihe  chief  conftituent  parts  of  the  rod  iilver-ore,  when  he 

i>,  "  Tb£  bigh-r/J  en;  htfidtt  fiher^  a^rtfifli  merely  tf 
'■,'wVj  the  deep-red  eentaim  fulphur  alfo."  After  him, 
•^'sUerim  introduces  it  by  ihe  name  "  Argevtum  arfemct 
'  fjpiure  mitieralifatam."  Crmßeät  adopts  this  ftatc- 
".;ii[,  adding  only  fome  ferruginous  ingredient.  Berg- 
'"111,  likewife,  is  of  the  fame  opinion,  in  his  ^i-**- 
;  jpbia*,   calling    it  *<  Argtntum     cum    arfemco  fulphure 


*  Torb.    iergmann, 
Di-Ij,  tiix.  page  log. 
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urtili/aiitm :"   and,  in   his  diffcitation  de  jfr/™«»,  bf 
s,  "  ^rfeaicuin  cuih  ar^euta  fuipharatq  miniraiw  «Tp^. 
ram  .-onfici:  :*' — and  at  the  fame  time  he  ftates  tficirpw* 
lion   to  be,  of/tlver  bO,  of  orfenU  3$,    and  <^  fulpilir 
. ,  It  was  «11  the  authority  of  ihcfc  eminently  Uarii]^ 
n  that  ail  the  other   writers  have  rccaivcd  the  abOTfr 

e  facis,  3i:d  have  transferred  them  into  their  works. 

Vet,  upon  the  whole,  arfenic  is  not  To  general  a  nniiMTii- 
er  as  has  bce.i  hitherto  I'uppofed.     Hence  all  the  hj-p!»' 
fcs  grourdwi  on  its  pretended  prefencc,  and  accoriin|  to 
ieh  arfcnic  was  confidered  as  a  principle  neccflary  to  th* 
icration  or  maturation  of  metals,  cfpccially  filvcr,  can  66 
ger  fubfifi.     This  fuppofition,  which  has  never  before 
n  queftioncd,  that  moft  goiera  of   filvcr-ores    coniun 
IÜC,  has  occafioned  the  /r/a.-  gutftion  of  \.he  Rgyat  JeS' 
y  of  Sehnen  at  Btrlin,    1773,  "  Ta  what  purpofti  ^t 
Nature    eir.phy    tit    orpnk   cantained  in    metallic  «rtsf 
Can  it  k-  prsved,  hy  tMptrience,  that  it  effictually  ftrvt\ 

f  various  Aiioer-ant*-}  ^  Jif 

Iiüprabablc  Üie  td-^tki-us,  wiiich  c^^teri^allv  rcfcfc^Jes 

*eifcep-«d  filvcf-jrc,  and,  according  h>  Jltnd.J's.  teHi- 

ODf,  ulod  to  bo  called  lairife  red ßi-jir-ire,  has  firÜ  fiig- 

j  tl)c  iiica  oi  tV  prercncc  of  ^cifio  iu  tlipl'e  ores  of 

After  tbis  digrcfEon,  I  now  proceel  to  tht  ciiiinKal 
"  Jialyfis  idetf.  TJiis,  however,  was  particularly  performed 
-vilh  the  ligiu-rcd  filvcr-oic,  uf  which  I  had  an  opportu- 
aitjr  of  fclcdJng,  foe  iBV  repeated  cxpcrimeiitu,  a  fulBc>e;it 
i)f  fragni?n(s,  pure  and  free  from  extraneous  mdt- 
ixom  ifcc  tnipci  of  the  Ufftr-bai'^,  and  thofe  of  Saxany. 


L*)  UpqpjftJ«  hundrtä  grains  of  brlglit,  crjflallinc,  red 

re,  ham  the  pit  Catharlna  Neufiin^,  at  Andreußtrg^ 

\  finely  pulverised,  I  poured  fix  lirflcs  their  quantity  of 

^  mixture  of  equal   parts   of  nitric  acid    of  1,350  fpecif. 

^nv.  and  diftlHcd  wat^r.     The  phbt  was  kept  for  feveril 

i  in  a  low  digefting  heat,  ia  that  the  agency  of  the 

il  couM  be  but  moderate.     I  then  diluted  the    folution 

I  .watec  ;  caufeil  it  to  boil }   ailii,  after  the  rcliduum  haii 

I  to   the  hottörn,    I    decanted    the    clear    fotution. 

1  the  remaining  pulverulent  ore,  a  quanrlty  of  nitric 

d^nd  wat£r,  equal  to  the  preceding,  wa»  again  aßuled  j 

I,  in  tbe  lätnc  manner,  procesded  with  as  at  firft.     TTie 

B  Uppevcd   now   to  have  been  efiedlually  deconipoled ; 

2Bd  far  tfais    mlon  the  fulutign!:,  together'  wifli  'tTi'e  re- 

(iiuum,  were  put  oii   the   filter,  and  the'  latter' pfiSperly 

wiftieti, 

t)  The  filtered  nitric  folutionhad  no  colour  at  all,  having 

n  «ry  much  diluted  by  the  water  by  which  the  refidue 

lud 
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I  been  edulcorated.  I  Tubjcdcd  it  to  cv>pontion  to  onr 
hth  pa«,  and  found  the  bottom  of  tbc  evzponuliig  glal>- 
lel,  after  cooling,  covered  with  copious,  finety-griinci), 
)Iend<!nC,  and  heavy  crytlals  of  a  grey-white.  To  »1- 
bun  their  nature,  I  procured,  by  a  fepante  procefe,  i 
jitity  of  afolutionofthc  fame  red  filver-orc,  fufficMmfor 
••  enquiry,  and  found  that  they  yrete  fulphat  ef  ßUnT. 
ng  afliired  of  this,  I  diflblvedthatfulph.it  by  a  proponioa- 
({uantity  of  water,  aflifted  by  heat,  added  it  again  to  tl» 
ic  foluiion,  and  combined  this  iaft  with  muriatic  acid,  is 
J  as  any  muriat  of  filvcr  would  precipitate  \  which,  when 
e^cd,  edulcorated,  and  dried,  was  found  to  weigh 
I  grains. 

)  The  fluid,  from  which  the  horn-filver  had  been  tbl   I 
jated,  was  then  reduced  to  a  fmaller  bulk,  by  diftillatin)    ' 
3  a  retort.     This  concentrated  fluid  became  turbid,  anJ 
mother  grain  of  muriated  filvcr  on  the  filter.     At  thii 
:  it  contained  no  other  foreign  fubltancc,  except  a  cOS^J 
rable  oonioa  of  fulohuric  acid.  ^H 


.  of  various  Silver-ores. 

■unagcmentt  a  white  piccipinte  immediately  cnfued, 
which  being  feparaud  by  ilie  filler,  edulcorated,  2nd  dried, 
ind  \a&\y  h«tcd  in  a  porcelain  cup,  gave  133  grains  in 
Wr^bt.  But  I  could  not  Und  the  leaß  Iracc  ot  arienk  in 
II,  though  I  had  fubjeäed  it  to  all  the  trials  deemed  proper 
füriiifcovcring  its prdeace.  OnChecontrary^it  wasmanirriT, 
i!ur  this  precipitate  wholly  coufiiled  of  nxyd  cf  aniimmyi 
ijiiiie  of  the  fame  nature  with  that  which  is  produced  when 
Qnimtic  folutions  of  antimony  are  piecipitated  by  water. 
On  cxpofing  it  to  heat,  a  fmall  portion  of  moiilure  ftill 
«jpotaied,  attended  with  &  muriatic  fmeil,  which  was 
Wijly perceptible.  When  again  put  ona  tel},  and  mingled 
<viihaihird  part  of  charcoal  duA,  the  coaly  powder  was 
i'')*ly  confumed,   by  burning,  without  any  arfenical  fmell, 

■  J  left  behind  it  the  metalSic  oxyd,  polTclTed  of  a  giey 
roiour,  and  partly  blended,  partly  covered  with  a,  quantity 
"fb^ic,  grey-white,  fhining,  acicular  cryilals,  or  the  flowers 
of  latimony,  as  they  are  called.  But  when  it  was  fufcd  in 
*  covered  crucible  with  tartar  and  powdered  charcoal,  it 
*u  completely  revived  into  rt^ulin'  antimony,  which  being 
blown  gffwith  the  bellows,  a  ir«i/o/]^/wr  was  left,  weighing 
bstlfagtain. 

/)  The  liquor  alfo,  from  which  the  antimonial  o\yd  was 
'<:{afate(l,  contained  free  fulphuric  acid.  On  this  account 
'  j'ut  It  into  a  retort,  together  with  the  nitric  acid,  from 
I'hich  ihc  filver  had  been  precipitated  in  the  ftate  of  hom- 
>''cr,  by  means  of  muriatic  acid,  and  continued  the  difttl- 

■  iian  until,  at  this  temperature,  nothing  more  would  pafi 
it;  but,  on  railing  the  heat,  thiclc  white  vapours  had 

i-^jn  to  rife.     The   fluid  left  behind  in  the  retort  was 
'  ind,  upon  trial,  to  be  concentrated yii/^Aftr/,;  acta.     Upon 
t:ia£  ttiis  Uft  with  water,  and   fubfcquent  aßuHon  of 
.  -iated  tiarytcji  the  AilpM  of  barytes  (rom  thence  pro- 
duced. 
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rf,  amounttd,'  after  cdulttjration  and  dcficcation,  to  I9t 

ins.  ■ 

"onfeqjcntiy,  the  connituent  parts  difcovered  by  theft 
saKhes,  ^rtyfihcr,  antimany,  ful^hur,  and  Julphuric  aäi. 
remained  )-ct  lo  invefl-igate,  what  are   the  proportw» 
llie  manner  of  combination  of  ihcfc  principles,  which 
flifute  ihtr  red'  filvcr-orc. 

^irß,  concerning  the  quantiry  of  filver  contained  in  iM» 
here  examined,  the  muriat  offtlver  (i)  together  wild 

fe  portions  that  were  left  behind  on  the  defiagtalion  (K 
dilphur  [d]^  and  the  concentration  of  the  fluid  (rem 
ch  the  former  had  been  feparated  (*),  amounted,  lull* 

ale,  to  399  grains.  Thcfe  being  reduced,  (includingdie 
half  grain  obtained    on  driving  ofF   the   antimonyj, 

Jed  300  grains  of  pure  (ilver.  This  ftatemcnt  aifo  per- 
/agreedwith  the  rtffull  of  another  experiment,  whidl, 

A-ay  of  collateral  proof,  I  performed  in  the  dry  vrty- 

tlf.var/iUis  Sihey-arct.  iji 

'  Iwviäing^  tbe.ralinc  psru,  and  dcGccaiion,  weighed  13d 

tnim.    Hence  thr  nbove  tja.  gntiw««  equal.  I»>I01{ 

Eiini  of  metallic  ^tntimouy..    .-■    ^Ii'i  ■jtj  ..-vn.:  ■'■■n  Li- 

-■■''  •      '  :..   ,:■■  ■   ■  :      i'.       Ü-  li-' 

)Vithrcgirdio  the/u^cir/cdciV,  itmay  bedoubtedt  Arhb- 

"iCTtfie  acid  here  dilcovered,  had  really  previouHy  cyiiled^ 

'ücb  la  the  red  ft)  ver-ore,  fbrnting,  with  the  meut,  fulphatofiil- 

''tt;ot  whether  thatRcid  ought  not  rather  tobe conitdeted 35 

J  produä,  arifing  from  the  oxygenation  of  the  (Uljihur,  while 

tin:  ore  was  difTolving  in  nitric  seid.    But  even  the  external 

properties  of  that  ore,  el^eciallyits  traiilparciice(  and  the 

•sbicnoe  of  metallic  luibe,  will  fiiAicieiill}'  [trove,  that  tlic 

Matter  't%  not  the  cafe:     for,  with  regard  to  the  minerali- 

%:uion,  ores  may  be  conveniently  divided  into  two  ctaHes. 

"The  ßrjl  comprehends  the  true  ores  in  the  UtiiSt  fcnfe  j  thrt 

'  -^  thole  only  in  which  the  metallic  portion  is  either  in  the 

-riefl,  or   very  hcarly  perfriS,  rcguüne  flate,  and  whole 

'nincraJiz«r  ii  fuiphur.     A  metallic  luftrcj  and  abfoluteopa- 

t-tty,    arc  eflential  properties    of  fuJphuratcd  eres  of   this 

km).     Tothe/««Ri  clais  belong  thofe  ores,  the  metallic  part 

uf  which  is  acidified  by  oxygen,  either  alone,  or  in  combi- 

nwoa  with  fuiphur  and  acids.     The  exterior  charaäers  of 

t^wce  of  this  cbfs  are  various.     Some  of  lirem  are  Iran/- 

Ptvrmt  even  (o  ptilucidhy ;  others,  on  the  contrary,  exhibit 

onljr  aa  esnhy  appcurance.     But  all  thefe  are  particularly 

^'fbnguißicd  from  the  genuine  or  true  ores,  by  the  total  ab- 

■eoce  of  metallic  fplendour.     Among  the  filvcr-orcs,  thcrc- 

•we,  the  vitrrm'  fihrr-ore  (g!af<r%),    the  black  fihti-ori 

'  'ttiil'Ln-^rjiJj  zadUKtvliitf  Jilvtr-orf, belong  to  the  firtl 

!a)]ihuratcil  oresj   but  the  reJ,  and  the  earnetus 

.  belong  to  the  fccond  clafs,  or  ores  mineralised  by 

-  r..;.d|iles. 

^BCiiliir  ouniicr  in  which  the  nitric  acid  exerij  its 

'Ct  on  the  rd  filver-ore  during  the  digeftion, 

Ä  2  affords 


affords  3norhcr  argument  to  Öicw,  thst  in  this  ore  ihcfWl-  1 
tton  of  (liver  does  noi  exift  in  its  pcrfrft  möÜlic  fbie, 
and  mineralized  by  fulphur ;  but,  on  the  contrary,  is  com- 
btjied  with  oxygen,  at  leaft  for  the  greater  part ;  and  hencc, 
that  it  there  ejiift»  in  a  calciform  ftaic.  The  nitrieacid 
aits  upon  it  much  too  weakly,  to  oxygenate  the  fnlphiir  in 
any  confidcrablc  degree  i  in  confequence  of  which,  oril»  a  pro- 
ponionally  fmall  quaniity  of  nitrous  gas  is  produced  intbi' 
foluiion.  This  fa^l  is  ftrll  more  confirmed  by  the  following 
cxpcfimeni.  Some  finely  pulverized  red  filver-orc,  toge- 
ther with  a  iargc  quantity  of  ftrong  muriatic  aeid,  vat 
fubjeded  to  dig«(lion  for  fame  hours,  at  a  boiling  hcK 
The  acid,  fcpsratcd  by  filtration,  was  examined  after  cool- 
ing, and  was  found  to  contain,  not  only  filver,  and  anti- 
monial  particles,  but  aifo  fulphuric  acid.  Now,  as  muri- 
atic acid  alone  is  incapable  of  converting  fulphur  into  a  free 
or  uncombined  acid,  it  follows,  that  the  fulphuric  aciJ 
muft  already  before  have  cxifted  in  that  ore,  in  the  capacity 
of  an  acid.  Even  Hernial,  whofc  great  merits  in  cbemic*! 
mineralogy  arc  at  prefent  almoft  totally  difregarded,  has  al- 
ready ftitcd  it  as  a  certain  faß,  thai  the  filver  may  be  «S^ 
tracted  from  its  red-ore,  by  muriatic  acid  alone, 
fucceflive  digeliions  at  the  degree  of  boiling.  It  isaUopi 
bable,  that  the  fulphuric  acid,  prefent  in  that  ore, 
hutes  to  the  foliibility  of  the  metal  in  the  muriatic  «wL  ' 

The  fulphuric  acid,  contained  in  the  above  500  graini  A 
iht  red  filvcr-ore,  produced  »94  grains  of  fulphated  batjn 
Other  comparative  experiments  proved  to  mc  that  this  V 
amounted  to  85J  grains  of  1,850  fpecific  gravity.  Buti 
this  acid  muft  be  fuppofed  to  he  combined  in  this  1 
the  filver  in  a  concrete  ftate,  or  frted  from  water,  and  n 
in  the  fUtc  of  liquid  fulphuric  acid,  I  hope  to  come  pre 
near  the  murk,  if,  till  a  more  accurate  computatioR  canl 


of  vaHofti  Sthfr-oriSi  • 


*U 


e,7  allow  40  grains  fur  the  fulphui 
icoacHtTztion. 


:  acid  of  ihat  degree 


Eo  order  to  alcertain  whether  any  volatile  pans,  arid  of 
wiffl  kind,  were  dii'charged  by  the  red  filver-orc,  when 
I'ntd  iti  fire  wiih  excluriotiof  air,  ««#  aü».*  of  it,  coarfely 

Iifiunted,  was  placed  |n  a  fniall  gbiVretcir,  which,  being 
eanneäal  with  ih;  pneumatic  <juick(ilvcr-appanmjs,  I  con- 
tmuej  lo  heat  till  the  ore  was  in  falion.  However,  no- 
'Sing  paiTcd  over  into  the  jar  filled  with  mercury,  excepting 
■'■I  ponion  of  atinofphcric  air,  which  was  expelled  fratn 
I'l;  rcton  by  (be  hcai.  U\  the  intermediate  glaf^balloou 
'..tiie  fa!^htiri)ut  aeiJ  colle^cd,  in  the  form  of  fine  drops 
■'  icw;  in  the  neck  of  the  retort  there  appeared  a  flight 
ICC  of  fublimcd  yellow  fulphur ;  but  the  ore  in  the  retort 
J  not  lofc  fo  much  as  one  entire  grain  of  its  weight.  , 

Tbefe  fame  experiments,  made  for  the  purpofe  of  dife^ 
:uag  the  ingredients  in  the  red  filver-orc,  I  repeated  with 
nuihcT  fpccimen  from  the  fame  mine-,  but,  ;<$  the  refult  of 
Mc  tail,  excepting  fume  unimportant  deviations,  agreed 
"lift  the  former,  1  am  fati^ficd  with  the  conflituer.t  parts 

I  "lilting  from  the  invcfVigationof  the  above-mcntioned  500 
lint,  md  which  arc: 
I   Silvtr 300 
XtptUtu  oniiaany                '01,5 
,  »«*»•'■    .    • S8.S 
I    Concrete  fulphurii:  tjiid 40 
500  gl».; 
tTlMrefbre,  in*  hunjrtd  ^ut^  of  Xha  r/A  fihtx-ert^  from 
i^Mihr;,  contain : 
^  1 
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S'i'vi-^ 

.    60 

Rrtullne  ar.iimcny     .      . 

.  .       »9.3 

.....  -n,*^ 

Concrete  Jutphuric  «tid    . 

•      •  1  n». 

'"'"& 

r.-rjpi.. 
™,  -.,1;  ! 

f  bc  Tecond  T[i 
yi^ä/hthei' 

e  mani.cr 
Inifjlt?  only; 
I  ope  contain  ; 


cciesbf.  tV  re4  filver-ore,  w&K&'XAm 
rl^^hi-r'r'd  'nnä  cQ^lj.'line,  from  Charprit* 
near  Freibirg.  '  Um,  as  1  treated  itiefe  in 
aa  the  preceding",  I'ihall  cohEoc  ihylelf  ta 
äccoriluTg  10  w'hich,  ei»  hundred  parts  of 


of  various  Sibcr-or«s.  t^i 

In   ibt«  Saxtn  ni  filvcr*ore,  at  in  the  forrgoing,  tbete 
was  no  »cftige  of  arlenicai  matter  to  be  found,  althougK'. 
aiY^ntc  conibntly  accoawaiiics  ihc  ores  dug  oue  Irom  ÜuC 


In  the  preceding  analyticjl  rcfcarchcs,  concerning  the 

red   filrcr-orc,  I  have  indeed  mfjtioneJ  yi/^iur,  mA  Jitf- 

pimrit  eaV,  as  two  particubr  pruoiii:tä  \  yi  I  ^"  not  mean 

lo  fsjr  \rf  this,  that  the/  arc, two  (cp;irritc  a.ij  redlly  dililn^i 

confiitutat  purts,  actually  c.xiitiug^.iii  th-:  <ji5. .  it  i<;  r-iüier 

ibore  probaVI^  Jrom  tiienamre  nf  iljt  TnL'jCifl,,  tu  fuppofry' 

that  Uli  the  undcuimpouiulvd.  oic,  Ijtfih  logc-.licr  tonftitutc, 

tynXj  one  hotnogeiitttW^^ingredient  pijft,  iiid  tha^f  the  oxj-wn, 

b^..  which   the  iulpliuri?  acid  w^  giviewtt^j  in  ,;tiii^ti#ceß^ 

had  before  been  unifoioily.  4^fulirJ  ^-t,^  th<;,  whule  mala  Öi 

theltilphur.     But, 'i|  fo,  there  is  yO|<ij,jijbt,  Uyt  that  thfi. 

r«d  colour  of  tlic   ore,,  which  in  guncr^I  is  .rcron^uufl^ 

afctibed  to  Ibme  arfenical  maitci,  depends  ^m  that  l^aii  of 

r^!j)h«r  io  its  firfi  ..Icgrce  tif  oxygciiaiiun,  vvliich  by  /«me  Is 

i.;tal]f. called  cxji^tf  Juiphur.     Oil  this  nccoi^ni^  ihc  fii-jrr, 

'■ummff  fuiphur^  and   etygen,  ate,  Jii  (lit;  Ihii^  fenfc,  the 

^;auinc  conllituom  par[$  gf  the  red  l^vcr  uic,  ukcqinlts, 

wuia!  ib«.  *  "i 

Liflltf,  I  did  not  think  ic  neccflary  to  re-examine  what 
^'^imähn  idTcrted,  In  his  El^ay  de  jfrftniio,  concerfiing  the 
**!  Slwr-ore.  He  fays — "  Miners  «rginti  rubra  fgregit 
"  tfjMa  forti  ■■Iftempwitur,  argtnlum  tl  arftnuum  fujcifiente^ 
"  flii'),  lit  tantUm  fitum  fulphur  in  funda  reßn"  From 
''"''it  might  be  inferred,  that  fi/r^rafl'ii  had  employed  fgr 
'"*  experiment  a  fpecimeii  of  the  red  tilvcr-ore,  which  had 
'  ^iCrrpony,  but  really  fomc  arfenic,  among  itJ  cunliituent 
K  4  \v.\%\ 
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J  ijflieiiwire,  by  the  cnablifhcd  principles  of  chemiflry, 
nlimoniacal  pait  of  the  ore  muft  of  courfe,  together    (i 
the  fulphur,  have  remained  behind  as  a  metallic  oxjkI,     I 
|iib!c  in  nitric  acid.     In  order  to  fee    this  contradid^r^     || 
a  proper  light,   1  boiled  five  pans  of  ftrong  nitric     | 
■  upon  IQO  grains  of  this    red  are   for  fome  timci  aft«     I 
Ih  the  mixture  was  diluted  with  water,  and  the  folutlon 
KcA  while  yet  warm.     This  extraöion  by  ftrong  nitric 
as  fucccilively  repeated,  until  only  a  fmall  portion  of 
:  remained.     The  foluiioii  procured  by  the  firft  di»  \ 
I,  depofited,  in  ihe  cold,  granular  fulphat  of  lilveri' 
Ithofe  of    the  fucceediiig  digeftions  yielded  alfo  rome 
iclcs   of  antimony,    which   fbbfidcd   in   delicate,  light 
;,  of  a  filvcry  lullre.      By  this  experience,  therefore,  I 
,  that  rcguline  antimony,  inftead  of  being  corroded  )^- 
acid   into  an   indifl'oluble  oxyd,  mates  an  excepti<Ml' 
1  that  rule  when  in  combination  with  fulphuric  acid,  tf' 
Ihcre  the  calc.     And,  for  this  reafon,  I   found  that  »' 
Kion  of  this  metal   was  cfFcitcd,   when,  by  way  of  J 
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THIRD  SEcrroy. 

.  Vitreous  Silver-ore.     (Silbcrglanzerz.)         "> 

Thi  appellation  ;/()/>rx,  which  the  German  miners  hav» 

^Ivcato  this  richclt  fort  of  all  filvcr-oies,  is  inconfillent 

*itii  la  real  uatutal  qtulities,  unil  can  only  have  been  re- 

i.^incd  frotn  the  antiquity  of  the  term.     Not  only  h  th* 

■bfolutc  opacity  of  this  ore,  but  aifo  its  foftnefi,  and  duc- 

;  iitir^  (on  account  of  which  it  maybe  cut,  hammered,  and 

c-oiMd,  as  eafily  at  lead]  ate  abfolutely  incompatibte  with 

rlK  notion  of  glfß.     An  inftance  of  the  hii  menciooed  pto- 

ptny  itafturJed  by  thofe  medals,  which  were  made  of  it 

MMia  (he  reign  King  jfugujfui  I.  (of  Poland,)  and  had  the 

ÄmprelBon  of  bis  portrait.     HtmM^    was    therefofc   fully 

cmiiied  to  &y — "  Gla/erz  it  mtant  to  ftgnlfy  thi  fanu  as 

*'  glaoscrz,  vjhich  aame  it  probably  has  rtamci  at  thsft 

•*  niji/j,  vjhrr*  nt  tther  ort^  etaßantly  fsff'fßng  lußre,  was 

**  tt  be  ftund;  andy  in  partieular-f  it  feimSy  that  the  miner 

"■  vibe  gave  it  fiffi  tbal  nanUy  happentd  tt  miet  with  a  fpe- 

"  O"  ff  g^ofira,  af  varitgatti  toloun."     Supported  by  thi» 

ity,  and  ßill  more  To  by  the  nature  of  thit  ore,  I 

lyi  make  ufe  of  the  more  fuinble  denomination,  filbtr- 

jWirx. 

That  this  fpeciee  of  ore  is  a  mere  fulphuret  of  filver^  is 
[  Howell  known  to  need  ^ther  confirm^tilon.  Only  the 
I  ptoponion  of  its  conilituent  parts,  as  ftated  by  mincralogi. 
I  "»I  »liters,  appeared  to  me  to  require  correflion.  This, 
I  "pmßiriffwnn'st  authority,  is  generally  faid  tt)be75  pares 

"   Hmkd  ridivit'ai.  pagejt- 
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lVi  *<*!  '5  M  fulpkitr^  The  portion  of  the  filvffill 
u^vli  i>»gi»«i  by  Brünnich*  \  namely,  at  180  marl 
.1».,  lu  :IK  iandrid.  On  the  oAit/ary,  Sa^^te**^ 
:<h  luipbui  41 16  pares  in  the  hundred  of  this  ore,  ani 

^...M;it  \it*i  lilver  at  84.     Byihe^  following  ,emefi« 

.  ,■.  Skill  *x  iccn,  that  of  thefe  two,  the  opinion  of  i* 
.  ilM  ntjjudll  10  tnoh«     That  this  moreaccorate  fiiae-   1 
Nkik>  b^'Oit^^  known  among  the  earlier  authors  in  mim- 

.  L*  .'i«vt^  byjhtfc  woriis  of  Ltntarut  Erttr%  "  jfhri 
*.,  ,.ci«t  oMtiff  the  /ihi**tp*i  »fiafyfKßiO^  tii 

„  wi*«'«  "I  fuatity' Warty  t^iiai  h  mativt  Jihicfy.  tu 

'«  «to  *•«  y/»/<>  nor»  tffaA^ nh ßkth 'färt^  aOotii 

■  »UHf  t**^  furt  ßitKt,  or«.'*    -A     --1  ;-J  ■     )oc  J 


i 
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been  accompli  flic  d,  the  remaining  brownlfb-yvllaw  iuJphuf, 
when  fejiaEttiL-d,  waihed,  and  diieJ,  wetg'^i^  IJ  grains  i 
but,  on  Ocujg  burnt  &n  a  porceUin  tefi,  h  left  <«;e  grain  and 
a  half  of  I'ulphatcd  filvcr,  wüich,  bifed  with  auarial 
alkali,  gave  a  filver-button  of  une  grain. 

A)  The  colourlcfs  nitrous  fulution,  when  combincJ  witJi 
common  läii,  edulcorated,  and  highly  deAecated  in  »  warm 
temperature,  yielded  iz2  grains  of  houi-ülfcr,  the  mciallio 
portion  of  which  amounted  to  %^  grains.  By  this,  includ. 
ing  the  above-mentioned  one  grain,  the  proportion  of  the 
blrcr  contained  in  loo  parts  of  that  ore   Is  determined 

i)  The  fluid  'decanted  from  the  miiriat  of  filyer,  con- 
tiiiitd  nothing  but  a  fm;ill  propor^inn  of  difcngaged  ful- 
phurkacid.  This,  however,  Ihould  not  in  this  inllunce  be 
conlldcred  as  a  conftitucnt  part  of  cbe  ore,  but  was  un- 
<it>«hleiliy  formed  during  its  long  digeftion  in  nitric  acid. 
Hence  thofc  15  grains,  which,  after  deducing  th;  85  of 
"W,  remain  to  malte  up  the  100  of  th^^  urc  employed, 
""'I'  all  be  üfely  put  into  our  account,  as  its  fulphurcous 
|utt. 


B. 


'"'wt,  in  order  to  examine  the  truth  of  the  preceding 
t*ftit,  in  the  dry  way,  I  took  the  vitreous  filver-ore  from 
Jfachimttbaly  in  Bohemia.  An  hundred  grains  of  it  were 
dnidcd  into  two  parts,  and  each  of  them  placed  in  a  fcpa- 
'Me  allaying  tcft,  well  dried  beforehand  under  the  muffle. 
l^«t  was  then  applied,  at  firft  moderate,  to  drive  the  fuU 
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r  flowly  off,  and  onljf  towards  che  end  its  tntenfiqr  war 
cafcd  to  Che  rt-qujfitc  degree.     The  brads  of  River  ob* 
cd  from  each  teft,  were  of  equal  weight,  and  their  fiim' 
unted  10  Ö44J  grains. 

1  confcqucncc  of  the  approximation  of  this   Uft  «fult 
lat  of  the  foregoing  experiments,  ihe  conßftuent  pin> 
lire,   dui£>ile,   vitreous  filvcr^re,  taken  upon  an  «f^ 
,  are  proved  to  be : 

Silvtr 85 

FOURTH  SECTION. 
Brittle  Vitreous  S'Uver-ore. 
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^■»■i^t  of  oUcareous  fpar,  cryftalli^cd  ia  low  lix-ridcd  co- 
liaznns,  with  irihednl  terminations,  which  is  met  with  in 
■  t*c  clefts  of  a  rock  of  Gnri/i. 

4]  If  <Iu£iUc  vitreous  Jilver-orc  be  fufed  upon  a  piece  of 
otiarcoal,  by  the  äifillinccof  the  blow-pipe,  Its  fulphur  is 
quiclclj'  volatized,  and  a  button  of  pure  filvcr  remains.  Sue 
it  is  ocherwife  with  the  brittle  ore :  for  the  bead  left  after 
the  evaporation  of  the  fulphur  is  brittle,  and  cannot  be  pu- 
riäcd  by  the  addition  of  borax.  However,  if  a  little  nitrat 
of  poi-alh  is  added  to  the  red-hot  bead,  it  will  dedroy  the 
portion  of  bafer  metal  which  it  contains,  and  ihen  thebotat 
'jf  Ibda  caufea  it  to  yield  a  pure  button  of  filver. 

i)  Oiu  bu»drfii  gn'ms  of  on,  prewioufly  levigated,  wer« 

gently  boiled  in  a  futGciciit  quantity  of  nitric  acid,  diluted 

L       ""'h  an  equal  quantity  uf  water.     This  operation  was  rc- 

I       («atcdly  performed,  till  the  bUck  colour  of  the  powdered 

'       <>re  difappcarcd,  and  the  infoluble  portion  had  become  of  a 

'■^fe  texture,    and   had    acquired   a   grey-yellow   colour. 

*"bea  filtered  and  dried,  this  refidje  weighed  26  grains. 

i)  On  adding  a  folutiun  of  common  fait  t»  the  above  fil- 
'^fed  folution,  which  hadafiumed  a  pale-grecnifli  colour,  a 
*^iou»  precipitate  of  horn-filver  enl'ued,  which,  edulco- 
'^^ted  and  dried,  gave  88J  grains.  Four  parts  of  this  af- 
'tird^d  üifec  oi ßlvtr,  by  fuTion  with  foda. 

d)  The  remaining  folution  was  next  combined  with  ful- 
Phat  of  fodai  but  neither  any  turbidneQ,  nor  any  indication 
'^f  the  prcfence  of  lead,  appeared.  Upon  this,  cauftic  ain- 
'Qoaiac  was  afRifed  to  cxcefs ;  and  the  g:ey  precipitate, 
^hich  then  fell  down,  and  which  the  volatile  alkali  could 
''tn  again  render  folubie,  weighed  five  grains.  Urged  by 
"c«t^  it  melted  in^u  a  confillence,  like  p.ip,  at  thefameiime 

that 


I 


ij\.i  IX.  Chemical  Examination 

that  z  weftk  arfenical  fmell  was  perceived.  After  thrs  pi^w 
cipitate  had  been  once  more  diflblved  in  nitric  acid,  the  ad-* 
dition  of  foda  caufed  it  to  yield  a  whitifli'-yellow,  alkaline 
fiilphuret,  a  difty  brown,  and  PrufCan  alkali,  a  deep-blue 
precipitate,  liable  to  the  attraf^ion  of  the  load-'ftone,  after 
ignition.  •  Therefore,  it  confifted  of  irofiy  with  a  flight 
tnu:e  of  atfenic. 

e)  The  proportion  of  copper,  indicated  by  a  bitte  colour^ 
in  confequcnce  of  the  addition  of  ammoniac,  i^d  which 
ft  ill  remained  in  the  foliition,  was  but  flights  For,  af- 
ter the  folution  had  been  faturated  with  fulphurit  acid, 
polifhed  iron  immerfed  in  it,  was  invefted  with  fo  flight 
a  coppery  crud,  that  no  copper  to  any  amount  could  be 
tolledlcd. 

f)  Thofe  a6  grains,  which  continued  infeluUe  in  the 
nitric  acid  (^),  were  digefted  in  nitro-muriatic  acid,  tiU  no« 
thing  appeared  to  remain  but  the  mere  fulfhur.  Its  weight 
amounted  to  13  grains;  but,  after  deflagration,  it  left  be- 
hind it  about  one  grain  of  quarzofe  msttir  of  the  mine. 

g)  From  this  it  is  obvious,  that  13  grains,  or  one  half  of 
the  above  26  grains,  were  held  in  folution  by  the  nitro» 
muriatic  acid ;  and  thefe  were  precipitated  entirely  in  the 
form  of  a  white  powder,  upon  the  afFufion  of  20  parts  of 
water.  When  ignited,  this  precipitate  afliimed  a  yellowilh 
colour  y  but  there  was  nothing,  either  of  arfenic,  or  any 
other  volatile  fubftance,  perceivable.  By  combination  with 
ibda,  it  became  reduced  to  pure  reguline  antimmy  \  which» 
as  fuch,  admitted  of  being  blown  off  without  leaving  aay 
rcKdue,  in  its  uf'ual  form  of  a  thick  white  fmoke,  adheriaf- 
to  the  contiguous  bodies  in  the  form  of  needle-ihaped  flow* 
ers  (oxyd)  of  antimony.    Thofb  13  grains  of  oxyded  aati» 
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Biony  are  efMiVAleo«  to  ten  grains  of  üut  mebl  in  the  regu- 
linc  fiatc. 


Oat  huttJrtJ-gfiÖQs,  (berdbre,  of  thiu>  foliated,  brittle. 
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leri/ig  the  minute  <]^aI^it/of  arfenie  and  copper, 
::.;ycu)  be  reckoned  only  as  cafual  ingredients;  and  the 
-me  holds  good  wiih  rcfpeö  to  the  qgarzofe  matrix.  But, 
'>  thcuitimoay  cxiDs  in  that  ore,  intimalety  combined  with 
tl«filver  and  üilphur,  it  oiuft  be  eoniideted  as  one  of  its 
'Siiaul  cooiiituent  paru. 


k 


FIFTH  SECT/ON. 
Whi$e  Silver-are.     (WeifsgüJtigcrz.) 


Nature  has  not  confined  herftlfio  one  certain  detcr- 
and  law,  in  lixing  the  proportions  that  obtain  among  ihc 
fwftinietit  par U-of  the  wA/t/  fiher-ire.  This  fail  accounts 
W  ihe  difference  of  colour,  luftre,  and  fraflure,  obferved 
iiithe¥atiousfpccimens  of  this  ore;  which  aifo,  for  the  fame 
rrafofijhai  been  ofun  confounded  with  the  brittle  vitreous  iiU 
Mt-oiCjihe grey  copper-ore,  the  compaä  plumofe  antimonial- 

{<U{hUt  ffiitnrx),  and  the  compaß  galena,  or  potter's 
lead- 
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Icad^ore  {bUyfcbweif)^  kt.  Ic  is  owing  to  this  difference 
in  the  proportions  of  hs  component  principles,  that  it  is 
found,  at  one  time,  bright,  andof  alight  grey  $  at  another,  , 
of  a  lead^grey,  and  only  glittering  $  of  a  fi^adare  cotnpad 
and  even,  fometimes  finely  grained,  or  even  pa(&ng  into  the 
fibrous  texture.  Hitherto  it  has  not  been  met  with,  ex* 
cept  in  lumps  and  dißeminatcd. 

Of  its  conftituent  parts,  few  particulars  have  beeii  given 
by  former  authors.  Htnkel^  feems  to  be  the  firft  who 
enumerates  them;-—**  ff^*iijfgültiges  Ar«, "fajrs  he^  •*  is  pr$^ 
**  perly  a  ligbtj  or  bright-grey  filver-wn^  tifbicb  yuUs  14 
**  marks  of  that  metals  if  it  he  perfeSfly  pure  and  compmS. 
It  contains  J  hefidesy  a  little  copper  ^  arfemcy  and  fulpbwr^ 
of  whichy  however,  it  is  difficult  to  afcertain  the  propor^ 
**  tions,**  It  is  probably  upon  this  authority  of  Htnkil^  that 
late  Writers  unanimoufly  fuppofe  the  efTentiad  ingredients  of , 
this  ore  to  be  ^/z;^r,  copper y  arfenicy  znA  fulpburi  to  which 
Cronftedty  Bergmar.Hy  Kirwany  and  feveral  others,  add  irm* 
Wallerius  mentions  two  varieties  of  it  t  the  one  witbmstj 
the  other  with  iron,  Lehmany  on  the  contrary,  fuppofes 
fome  lead  inftead  of  iron. 

Yet,  how  little  thefe  fuppofed  conflitaent  parts  agree  with 
the  real  ones,  will  be  manifeil  from  the  following  experi-^ 
ments,  made  with  the  two  principal  fpecieft  of  the  white 
filver-ore. 


cc 
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^'vtirtouT  Silver-ores. 


Light  zvfiite  ßlver-ore. 

'  •)  Among  various  minecaU,  dug  in  the  mine  Hinrnilf 
l^rft,  behind  Erbitdm-f,  near  Freybirg^  I  felcfled  thofo  thai 
>nnuinthc  bright  while  fi!ver-ore  in  folid  maU'es.  From 
rhcfe,  when  poundcJ,  I  picked  out  a  fufficient  quantity  of 
'MgtoeiXs,  unmixed  with  the  coarfe-cuhical  galena,  which 
.  companies  this  ore.  It  w4s  cafily  levigated,  and  afforded 
i  bbckifl)  powder,  foiling  the  fingers. 


"  i)  Upon  yiwr  buudreii grains  of  this  powder,  I  poured 
^r  ounces  of  nitric  acid,  of  the  ftrength  before  mcntianed, 
anil  two  oonces  of  water.  After  fufficient  digellion  in  a 
Tcndc  heat)  the  folutton  was  decanted,  and  ihe  refidue 
-  ::iin  expoTed  to  a  warm  temperature,  with  two  ounces  of 
■  .1:  acid.  This  mixture  I  next  diluted  wilh  eight  parts  of 
vMtCTf  aud  couiinuedno  dij;cll  it  fur  fume  time.  1  then 
'  pirated  the  undilTolved  rcfidue,  confifting  of  a  gtcyifli- 
.  hite  powder,  which,  after  waJhing  and  drying,  weighed 
^^6  graiss. 


t)  The  folutton,  which  was  nearly  colöurlefs,  was  com- 
plied with  common  fajt,  by  whifh  a  confiderable  quantity 
■  muriatcd  fiKer  was   immediately  produced.     The  next 
^v  were  found  over  the  horn-fiUcr,  which  lay  at  the  bot- 
ra  of   the  veflcl,  tender   needled  cryftals,    which,    upon 
. :  jfer  ex^iminacion,  proved  to  be  muriat  of  lead.     On  this 
.jcount  1  boiled  the  whole  precipitate  in  a  large  quantity  of 
L    water,  by  means  of  which  the  muriated  lead  was  re-dif- 
l^red,  and  lepanted  from  the  murJat  of  filver,  colle^ed  0[\ 
^^m  the 
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J  filler.     This  la(V,  when  reduced  by  fiifion  widl  fo(b|1 
IdcJ  8i<  grains  of  rcguline^/vt'r.  n 

I 

I  What  rcRuined  of  the  folution,  togettier  -wrA  w\ 
r  obtained  by  the  decoAion  of  the  horn-fiiver,  I  etu 
lilcd  ill  pan ;  and  by  adding  a  faturated  folution  of  Glau- 
*  lUlt,  I  obtained  from  it  4.5  grains  of  (ulphxt  of  lead, 
cl),  U{H>ii  reduction,  afforded  32  grains  of  lead  in  ths 
dllic  (late. 

I)  The  remaining  part  of  the  Iblution  I  now  faturated  1 

Ih  pure  ammoniac;  upon  which  a  light-brown  precipitate 

down,    weighing   40   grains,    when  edulcorated  and 

;(!  ill  a  low  heat.     As  that  precipitate  had  the  appear- 

qI  a  mixture  of  iron  and  argil,  I  difiblTed  it  again  In 

lie  acid,  and  precipitated,  firft,  the  iron  by  means  ofPnit 

J  alkali,  and  afterwards,  by  the  addition  of  foda,  a  looft 

fth,   which,    when  deiiccated  and  ignited,   weighed  sS 

lins,  and,  upon  trial  with  fulphuric  acid,  was  found  to  be 
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jams  of  a  grey  refidue,  one  of  which  dJITolved  10  muri- 
atic add,  and  was  added  to  the  preceding  Tolution.  The 
oiher  grsin  was  ß/iceaus  earth.  The  true  quantity  of  the 
fiilfim;  therefore,  amounted  to  49  grains, 

^^bJ  While  the  muriatic  folution  was  pooling,  it  depofite;! 

^Hpintity  of  acicuiarcryllaU.     Thcfe  being  fcparated,  one 

I     Aatf  of  the  remaining  fluid  was  diftiUed  over  in  a  ftnaJl 

retort,  and,  from  the  folution  thus  concentrated,  more  cryf- 

ti)j,  fimilar  to  the  firft,  were  depofited.     This  treatment 

wu  continued  until  no  more  cryftals  would  form.     When 

liitfc  cryftals,  collcited  together,  were  miiigled  with  twice 

l^ir  weight  of  black  fl^Jx,  and  reduced  in  an  aJTay-crucible, 

flly  lined  with  charcoal-duft,  they  afforded  iboj  grains  of 

This  lead,  fubjcÖed  to  cupellation,  emitted,  at  the 

lapplicatton  of  heat,  a  few  antintonial  vapours;  it  then 

fined  quietly,  and  left  a  iurf'jne/^/wr,  weighing!  of  a  grain. 

I      —This  (ietermines  the  proportion  of  ieai!  at  iftoj  grains; 

^^Hi  which,  however,  a  trifling  quaintity  (bould  be  de< 

^^Bed  for  the  portion  of  antimony  bcfor^  mentioned ;  though 

^fpould  not  be  well  determined,  befides  that  it  could  not 

vdgh  much  above  half  a  grain. 

^)  The  fluid  fcparated  from  the  miiriat  of  lead,  concen- 

'f3ted,  and  covered  with  a  large  quantity  of  water,  depo- 

'id  iti  metallic  part,  which,  in  the  form  of  a  fubtle,  white 

^^ivder,  was  only  oxyded  antimony,  and  being  kneaded  into 

^^bafs  with  foap,  was  reduced  in  a  luted  allay ing-crucible, 

^^Eo>eans  of  black  flux,    into  28-  grains  of  pure  rrgu/int 

I^TUiKnjF,     Some  more  fmaJl  globules  were  found  adhering 

■  I  the  lid  of  the  vcfTel,  of  which  I  collciEled  three  grains  ; 

11  flill  a  fmall  portion  appeared  to  have  cfcaped  through 

'■it  joiuicgs,  and  for  this  reafon,  the  true  amount  of  antU 

-ijiy,   which  I  obtained,  may  be  recjconed  at   fomewhat 

a^re  than  the  31^  grains. 

^K  Heivce 
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Hence  the  piodu^  of  the  400  gmns  of  die  light 


Silver    . 

•             •             • 

0  • 
i)  . 

Licd    . 

•            •             • 

i)  •  ■ 

Rigmlim 

€niim9nj  ' 

*)  .  . 

Irm    • 

•      •      • 

')  • 

Sulphur 

•    •'     • 

/)  • 

Jlumue 

•      •     • 

')  ' 

Silix    . 

•     •     • 

/)  . 

•         • 


3if  g«- 

9 

49 
oS 

I 


gr 


39Hg«- 


Whidij  in  wi  hund^iJput^  nudces : 


Siher    4    .    .    i    .    .     .    .  aoy^o 

£ftfi/ *  48,06 

Antinuny    .•••••     *  7,88 

/r#if '2,25 

Sulphur 12,25 

Alumine 7 

Silix    ........  0,25 

98,09 


With  refped  to  the  argillaceous  earth,  found  in  tb 
ture  of  this  or^^  it  majr  be  queftioned :  Whether 
merely  adventitious,  or  one  of  its  conftitoent  parts, 
the  fame  time,  thiere  had  been  difcorered  in  it  a  p: 
ttonate  quantity  of  the  filiceous  earth,  they  might 
together  be  taken  for  'ä  clayey  matter  of  the  mine, 
dentally  hitermingled  with  that  ore.  But,  oonfiderii 
wide  difference  ia  the  proportioQ  of  one  part  of  filei 
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jrgil,  the  litter  appears  to  be  one  of  iis  a^ual  conAi- 
bt  parts,  though  not  eflencial. 


Dark  White  S'ilver-ore,  -■   \  ' 

«}  As  of  late  thii  variety  of  the  white  JUver-ore  has  but 
rddoRi  occurred  In  pure  mailes  in  the  Saxon  mines,  I  ikcri- 
üctd  to  analyfis  a  fpecimcn,  which  was  procured  in  the 
ywr  1710,  from  the  pit  Junger  HimmtlsfürJI,  at  Froybcrg, 
^conßfled  of  a  foliii,  very  pure,  while  filver-orc,  of  an 
indi  in  tbicknffs,  that  crofTcd  lamellar  galena.      ^^       , 

i)  From  tw»  hundrtd  grains  of  this  pure  ore,  finel/jnil* 
icri;ied,  I  obtained  a  colourlefs  folutton  by  the  affiifion  of 
tlirw  ounces  of  nitric  acid,  and  an  equal  quantity  of  water, 
liwasatfirft  gently  digefted  with  the  ore,  then  diluted 
»iih  water,  and,  after  a  fecond  digcftion,  ftraincd  through 
■l^c  ulcer.  The  filver,  thusdiflblvcd,  was  precipitated  by 
''<aiis  of  common  Ikir,  The  muriat  of  filver,  thus  pro- 
''iicni,  and  dried  in  a  w»nn  temperature,  amounted  Jo  i^\ 
I'imy  which  are  equal  to  i8}  grains  of  reguline  filver. 

()  Afterwards,   on  combining  this  folution  of  the  ore 
*Hh  Ghtubcr*»  fait,  fulphat  of   lead  was  generated}    the 
itity  of  which,  when  edulcorated  and  dried,  amotmtcd 
llgnins,  or  to  66  grains  of  metallic  lead. 


I  ^  Liquid  cauf^ic  ammoniac  fcparated  from  the  remaining 
id»  brownifl),  loofe  precipitate,  which,  upon  ignition, 
d  6|  grains,  and,  upon  farther  treatment,  yielded  <v| 
1  3  gT»nw 
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grains  of  oxjrded  ifoit,  (equal  to^  jf  ghiins  of  the  regulii 
nutal)^  and,  befides,  two  grains''bf  aluminous  iartb. 

e)  By  adding  nitric  acidy.  agrayifli-whke  refidue  of  132 
grains  was  left ;  which,  when  extracted  with  thp  neceflar 
quantity  of  muriatic  acid,  left  another  refldue  of  52  grains 
of  which,  after  its  fulphureous  parts  had  undergone  a  floi 
combuftion,  only  eight  grains  remained,  Hpnce  the  pre 
portion  of  fulpbut  confiftcd  of  44  grains, 

/i'Thefp  eight  gt^iiAs,  digefted  with  n^uriatic  acid,  wer 
diflbfved  by  it,  except  l|  ;rain  ot  ßRceous  iartb. 

-  {^'  All  the  pi^eding  lAuriatic  fblutlons  were  then  fo  fi 
reduced' by  flow  evapor^ion,  as  to  form  numerous  cryftals 
After  cooling;  X  caufbd  the  fluid  which  ftill  remained  t 
drain  off  ftpm  the  cryftals ;  any  foreign  matter,  that  migl 
ha^t  kdhe'ted  to  them,  I  wafhed  qS[  with  a  mixture  of  on 
|)art' bf 'muriatic  acid,'  and  two  of  alkoholi  and,  aftc 
deficcation;^  1  feuihd  their  weight  to  be  22|  grains.  The 
^orjfifted  of  fuifihat  of  UaJ^  the  metallic  portign  of  whi(^ 
toioühttdf  to  16  gfäiAs. 


.f'..      I'.: 


h)  The  liquor;  feparated  from  them,  ftill  contained  th 
sntimmai  'ingredierit'  6f  this  ore.  By  dilution  with  a  fuf 
ficicnt  quantity  of  WAer,  a  whitd  oxyd  of  antimo|iy  wi 
thrown  down ;  whofe  weight,  upon  drying  at  an  increafe 
temperature,  proved  to  be  56  grains,  and  for  which  4. 
g^ins  "of  reguline  antimony  muft  be  allpSved. 

It  appears,  then,  that  the  dark,  dull  white  filveNorc  cgc 
tains  in  om  hundnd  parts ; 


Slhi 


</"  various  Silver-orcr, 

8'thtr i)  .       . 

L€ad    ,     .     .     .     {)  and;)  .      . 
lügaUae  antimany     .      ■     fj) 

Jrm ä)  .      . 

Sulphur t)  .  .  y 

Alumine «/)  ',  bv 

s:i" /)  •    ■' 


:      9,»S 

•    ♦' 

.'•> 

-     21»S0 

n 

•      1.7S 

lr< 

•    W      ^«. 

-'/ ,  I  •  .Mb) 
.      0,75 

97^5  . 


Confequently,  this  amlyfis  of  ihe  above  two  V4rieties  of 
the  whist  ßivtr-ore  renders  it  evidcnC|  that  it  is  neither 
arfenUi  nor  cepptr,  but  Uad  and  antimatij,  which  conilitutp 
(he  chara£teriltic  confiitucni  parts  of  this  Ipecies  of  metallic 
ere ;  and  that  the  two  1^,  fur  the  future,  fliould  be  ijnav 


lucb. 


uugh  thefe  ores  are  ufually  accompanied  by  galena^ 
the  lead  found  in  them  (hould  not,  on  this  account,  be  con- 
fidered  as  accidental  ^  lince  it  there  exUls  in  tnii mate  mix- 
ture. It  is  a  particular  and  remarkalllc  phenomenon,  and 
an  anomaly  in  our  knowledge  of  the  elcflive  attrailions  of 
bodies,  that,  even  in  the  repeated  digeftions  of  the  ore, 
ueilher  the  llrong  nor  dilute  nitric  acid  iE  capable  to  diflblve 
tht  whole  of  the  admixed  lead,  and  to  dcftroy  its  cooibi« 
(wion  with  the  antimonial  ingredient. 

Modem  miijeralagifts  have  been  induced,  by  the  external 

»d  fenfible  differences  of   colour,    luftre,    and   fraflurc, 

fi  exift  between  the  above  two  varieties  of  the  white 

,  to  regard  them  u  two  diftin«^  I'pedcs,  and  kivc 

oduced  the  fecund  into, the  fyilemacical  arrangement  as 

e  only  genuine  white  filver-ore;  feparating    from  it  tljc 

fcft,  which  is  of  a  brighter  liise,  and  has  beeii  ranlced  with 

KbriRle  vitreous  filvei>orc,  treated  of  at  S«Si  IF-.        r- 
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But  as  the  reaTon  for  this  daffification  was  merely  Ibund- 
ed  oil  fome  varieties  of  the  external  chara£leriftic  properties» 
ft  could  onljT  fubfift  as  long  as  there  was  wanting  a  cbemi* 
cal  inyeftigatirn  of  thefe  two  varieties  of  the  white  filver- 
ore,  as  well  as  the  chemical  knowledge  of  their  component 
principles,  iRrfaich  depends  on  that  enquiry. 

This  deficiency  being  removed  by  the  prefent  analytical 
procefleS)  and  it  being  demonftrated  that  the  conftituent 
parts  of  both  are  of  the  fame  nature,  differing  only  in  their 
proportions,  they  fliould  be  no  longer  defcribod  in  fyftms 
of  mineralogy  as  particular  fpecies,  but  only  as  vmrieiies 
of  Ml/  and  the  fiime  fpecies.  For  this  reafon»  thefoGJ^  hrii^ 
iky  viirnus  JUver^re^  as  it  is  called,  fliouId  be  again  ro» 
moVed  from  the  clafs  of  the  laft-mentioned  fpecies,  mi 
fbould  refume  the  place  which  it  formerly  occupied. among 
the  vibitifihermons. 


SIXTH  SECTION. 

Greif  Silverware  (Graugültigerz). 

That  ore  of  filver  which  I  here  introduce  with  this  new 
name,  is  crroneoufly  called  wiiti  filver-ore  (fFiiffgiUim)^ 
at  Kremnitz  in  Hungary^  where  it  is  dug  up  both  in  mafles 
and  in  white  quarx.  This  laft  appelladcn  is  ,the 
more  improper,  as,  with  regard  to  luftre  and  the 
colour  of  its  fradure,  it  approaches  nearer  to  the  grey 
copper-ore  (Fahlifx)^  than  the  white  filver-ore  (fFififm 
gühigerz)^  ' 

•  .  •  ■' 

#)  7%r/#  i&^tfffi/r/^  grains  ofsheihigmentsIele<9)edAt)m  the 
pounded  ore,  though  not  perfe^lyfiqarable  from  the  quarzofe 

gangqe. 
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Jiigue,  with  which  they  arc  firmly  concreted,  were  levi- 
gaid  10  a  fubtlc  powder,  and  digellcJ  wiih  four  times  their 
wci^  oi  nicric  acid.  The  digeftiuii  was  renewod  witb 
ihc  [cTidue,  in  an  equal  quantity  of  the  f^m::  acid ;  and  the 
portion  which  üiW  remained  ujidißblved  then  aflumed  a- 
|icyilh-joUow  colour,  and  weighed  iSH  grains. 


i)  By  the  addition  of  muriat  of  foda  to  the  bright-green 
•line  falution,  itt  Giver  was  thrown  down  ;  and  this  pre- 
'.  }i:att,  colleäed  and  reduced  by  means  of  foda,  yielded  31^ 
iTiitaoftamMicJilvir, 

kJ)  The  filver  being  thus  fepanited,  I  tried  the  folutlon 
1  but  neither  the  neutral  fulphats,  nor  free  fulphuric 
dd  difcover  the  kaß  fign  of  it. 

)  Afterthis  I  added  cauftic  volatile  alkali,  to  as  to  fuper- 

c  the  «cid  -,   upon  which  a  brown-rcddifh  precipitate, 

i  loofe  cohefioii,  appeared,  that  by  ignition  became  of  a 

fc-brown,  and  weighed  9J  grains.      It  diflblved  in  nitric 

If  leaving  behind  it  half  a  grain  oi  fdUeout  earth.     Pruf- 

r  £s  of  pot-<afh  produced  from  the  ültered  folution  a  deep- 

'  fcFue  precipitate  of  iron  i  and  after  this  was  feparated,  i\ 

i"-.;n  of  aluTnJne  wctc  obtained  from  it  by  means  of  foda, 

■  -izfony  fubtraäing  the  filiceous  ;iiid  argillaceous  eaiths, 

portion  of  iren  attcaclible  hy  the  magnet  amounted  to 


■)  Xotbc  folution,  which  had  before  been  ovcr-fatu rated 

with   pure  ammoniac,    and    exhibited    a  blue    fapphiriiie 

ooIouTf  fulphuric  acid  was  now  added  10  excefs.    A  polifhed 

7  tre  of  iron  was  then  immerfed  into  the  fluid,  from  which 

rccipitalcd  69  grains  of  copper. 

/)   Th. 
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The  above  greyi{h-ye!low  rcfidue  (a)  wM  noirtulf 
lined.  I  digel^ed  it  with  fix  times  its  qtuntk^  of  0»^ 
z  acid  in  a  heat  of  ebullition.     When  «tered,  tie  W 

which  was  It-ft  on  the  paper  being  firft  waÜKd  with 
atic  acid,  then  with  a  little  alltohol,  and  laftly  dried, 
found  to  weigh  105?  grains.                                            a 

Krom    the    folution   which    was    obtained   by   the 

proccfs,  and  was  ofa  ftraw  yellow,  the  greater  pan  of 

uid  was  drawn  oiT  by  a  gentle  diftillation  in  a  fetoft. 

remaining  concentrated  folution  then  depofited  (bai 

alline   gr.iins,    which    were    carefully    collcfled,  and 
ed,  upon  inquiry,  to  be  muriated  filver,  that'  ^Fended 
d  of  filvcr,  weighing  ^  of  a  grain.      A    large  quintit}' 
atcr  being  next  poured  into  the  folution,  a  copious  p» 
ate   fubfided,  weighing,  after   dcficcation,  97^  graiDi. 
toved,    by   every  left,    to    be    oxyd  of  antimony,  ^i' 
h,    as  1  have  found    by  comparative  experiment^ JS 
s  of  rcguline  »nlim^ny  muft  be  allowed,                        ■• 

■'^ftacSwj  Sther-oni. 

L      -  «'••  >  ■     i|  ■  .  jji'k'sin.; 

fo»"   0    • 69 

RigvHnt  Aittimny  g)         .      .     .  "J 

Aw»        «/) 75 

f(.J5j*ttr*) 25f 

^■MÖW^.     «      .      .      .        .  .       .  I| 

it/«     -^)     .;     .      .     4i 


'5J 


290I  graiss. 

IS  tbe  filiceous  earth  dors  not  belong  to  the  real  mhu 

fr  of  the  ore,  but  only  arifcs  from  the  admixed  particles 

I  ifquarz,  it  follows,  that,  when  thefe  are  excluded  from  the 

I  naputation^  the  true  conftituent  pans  of  the  grey  filver- 

B  bttt  CKuniaed,  xre,  in  the  hundrtd,  as  follows  ;~— 


Slhir    .... 

Gpp^  .    .     .    . 
Rtgalitu  Antsmeny 
Jrtn     .... 
Wpatfbur    .     ,     . 


14,97  parts 
31.36 
3+.09 
3.30 
11,50 
0,30 


95.32 


k,  therefore,  the  foregoing  analy&s  plainly  (hews  that  no 

tained  in  ihh _filv/r-crt  from  Kremnilx,  it  cannot 
I  k any  longer  cMed  with  the  white  filver-ores.  For  the 
x  rcsfon  it  would  be  equally  improper  to  reckon  it 
■g  'he  grey  copper-ores  ;  but,  from  the  coniiderable 
^.onions  of  noble  metal  which  it  contains,  ithasajuß 
01  w  the  rank  of  a  filvcr-ore,  more  io  than  even  the 
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vrlutc  wad  poorer  ores  of  tint  metaL     Tbercferey  froa 
aiiJIgy  wttb  the  generic  appellation,  I  bwc  ghren  it  the 

name  of  grey  fil?er-ore. 

. .  ■■ 

Wben  it  is  cxmfidered  tint  all  the  filrer  {yocoml  fion 
the  ores  in  Lower  Hung^iy  contains  a  portion  of  gold,  and 
that  this  portion  ufually  amounts  to  one  dnudbiii  {d^dtmarigu) 
in  the  mark  of  the  refined  ilytty  which,  itt  tjrmmk%^  n 
coined  into  monejr»  there  remains  no  doobc  that  tk  or 
here  analyied  likewife  contains  ffiA^  as,  indeed,  ibme  traoei 
of  it  appeared  in  th^  courfe  of  this  inveftigatioo«  But  il 
would  hive  required  a  difttnä  proceis,  performed  too  widi 
a  greater  quantity  of  the  ore,  to  have  afcertained  the  pro- 
porfioii  of  gpld  contained  in  it;  which,  however, waa te- 
yond  the  lii^lcs  of  tiiQ  prefent  inquiry.  -^ 


According  to  an  information  given  to  me  as.  anthentiCi 
this  ore  is  iaid.lij^ew.ire.  to  contain  mercury«:  Thdfcfmrn 
(hough  no  indication  of  this  metal  occurred  to  me  durin| 
thofe  experiments,  I  thought  it,  worth  whik  to  inftitvtei 
particular  inquiry  on  that .  points.  For  this  porpofe  ] 
mingled  200  grains  of  the  ore  with  200 -of  quick-lime  1 
and  having  put  this  mixture  into  a  (inaU  retort,  connefiei 
with  a  receiver,  filled  with  w^ter,  I  expoied  the  veffel  ti 
the  fire,  increafing  the  inteniity  of  heat  until  it 
red-hot :  but  no  perceivable  trace  of  mercury  appeared. 


SEVENTH    SECTION. 

'  Nafize  Amalgam  of  Silver* 

Beiides  the  fulphuratcd  ores  of  filvcr,  various  other  xsl^ 
r^llic  mixtures  are    found  in  the    mineral    kingdom,    ^ 

whi^ 


oftarioHs  Silver-otes. 


«i? 


which  the  filver,  anaccompanicd  by  fulphur,  enters  as  & 
conftituent  put.  To  theCc,  among  ocfacrs,  belongs 
the  (blution  of  Tilver  in  mercury,  or  the  native 
fiv£T-amaigaa^  which  occurs  chiefly  in  the  quick-ftlver 
mine»,  and,   in   various   forms,   in  the  Duchy  of  Dtux- 

ftMtl. 


In  ofilcT  to  afcertain  the  proportion  of  thelc  two  mctais 
ta  each  other,  I  employed  the  amalgam,  which  is  founi 
in  IbJitaiy,  ganietJike  cryftals  in  the  mine  called  ftrtrautB 
SMfGttt^  at  AUfcbeüanätiier-g.  Some  pure  cry llaJs  of  this 
tnalgam,  weighing  together  exa<9ty  33  \  grains,  were  in- 
(med  into  a  barometer  tube,  of  a  diameter  fomewhat  larger 
ibanuAial,  the  lower  end  of  which  had  beeji  clofedby  fuflon. 
This  end  being  placed  in  land,  within  a  fmall  crucible,  I 
applied  heat  to  it,  increaling  Its  intenfity  graduully  and 
Aowly  to  the  degree  of  ignition.  After  cooling,  I  cut  off 
the  lower  end  from  the  tube,  and  found  that  it  conuincd  the 
filvcf,  which  had  undergone  ignition.  In  if;  former  cryflal- 
lioe  fonn,  and  weighing  12  grains.  On  collefling  the 
mercury  that  had  been  fublimed  in  the  tube,  I  obtained  21 
grains.  Therefore,  Cnce  the  deficiency  of  {  of  a  grain 
nay  be  reckoned  as  a  lofs  of  quickfilver,  the  following  will 
be  tbc  proportion  of  the  parts  in  one  bundrtd  of  this  trjfia!- 
Sttd  amalgam  tfßh*r :  namely. 


Silver 

Mtrfurj 


36 
64 
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F.IGHTH  SECTION. 

Arfcnical  Silver. 

'Viiolher  example  uf  a  metallic  mixture,  containing  Giver 
c    from    fulphur,    is    the    native    arftnhal  fihver.     Its 
portion  of  filvcr  varies  from  a  few  half  ounces  to  fevenl 
rks  (of  H  ounces)  In  the  centner,  or  one  hundred  poimdi. 
ong  the  richer  forts  of  this  ore,  I  felefled  the  fpccimcn,  the 
lyfis  of  which  is  here  given,  and  which  was  dug  up  from 
mine    Samfon,    at   Andrtmberg.      Its  gangue    confUb 
vhitc,  coarfcly-lamellated  calcareous  fpar,  in  which  the 
iiical  filver  is  contained,  partly  in  lumps,  partly  diJTcffli- 
c'd  in  coarfc  grains,  but  without  any  other  kind  of  extra- 
us  ores. 

)   At   lirfl.  1  reparatuJ   from  the  general  mafs,  coarfclf 
iideJ     in    the    mill,    thofc    pieces   of    calcareous    fp« 

0f  various  Silver-oret.      ■ '  159 

k)Ri-(i)^r  was  theo  Creed  Trom  fnoifturc,  and  fufed  In  a  {il- 
ver-ciudb)e  over  2  gcntte  Hcci  during  which  procefs  ic 
tmioei  htne  ari«nical  vapours.  Its  weight  was  28  grains, 
tquilto  It  grains  of  m/taliic /ihtr. 

(*)  The  filver  being  thus  removed,  I  faturated  the  rolution 

wrih  vegetable  altcati,  procured  from  tartar.     A  light-rcd 

W  very  intumcfcent  precipitate  fell  down»  which,  on  ity- 

u;,  was  rendered  of  a  deep-brown.     Ignition   made   the 

i).t>ira  colour  difappear,  and  the  precipitate  now  exhibited 

*  light  pcenifh-grey  powder,  inclining  to  white,  and  which 

Weighed  160  grains.     Being  convinced  that  it  was  arfeni- 

uei  iron,  I  put  it  on  a  mafling  left,  mingled  with  one 

'>unli  pan  of  powdered  charcoal ;  and  applied  alow  red- 

'  cjt     By  this  treatment  the  arfenic  became  revived,  and 

'leaped  in  white  vapours.     The   remaining  iron  wa^  again 

''cpeaiedly  roaAcd,   with  the  addition  of  chatcoal-duft,  till 

tioarfentcal  fmell  could  be  any  longer  obferved.     The  iron 

^hich  at  lad  rem.'tined  had  a  black  colour,  weighed   106 

Znins^and  pcrfcflly  obeyed  the  magnet. 

«)  The  71  grains  (i),  that  cominued  undiflolved  in  the 
lUic  seid,  were  digeiled  with  muriatic  acid,  and  towards 
end  were  once  more  combined  with  a  few  drop»  of  the 
mtnc  acid.  Nearly  all  the  powder  was  difTolved, excepting 
t  iinall  refidue,  coagulated  like  Curds  of  cheefe ;  which 
fioved  to  be  muriaCed  £Iver,  and  by  redu^ion  with  fodsi 
lntiiUlKd  abtttlon  aißlvtr^  of  4^  grain?.  ^  . 

/)  By  dilution  with  water,  this  muriatic  ri>lution  was 
'  «odcred  turbid,  without  any  precipitation.  But  by  fatu-^ 
uting  it  with  fait  of  tartar,  a  yellowilh-grccn  fcdiment 
jppe^ieJ,  which,  when  cullccied,  dried,  and  ignited,  was 
huni  to  weigh  32  grains.  Upon  diflblving  it  again  in  a 
'aai\  quantity  of  muriatic  acid,  awhite  precipitate  was  pio- 

duced 
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duced  bj  the  aftifiofi  of  ii^iter;  the  'qtumtitf  of  W 
when  dried  in  a  warm  tempenture,  amounted  t^  lof  gi 
On  ftrther  trial,  it  proved  to  be  unquefttonaUy  an  anri^n 
oxyd ;  ftill  conuining,  however,  a  flight  trace  of  arfefl 
iran.    I  eftimate  that  oxyd  at  8  grains  of  reguUnt 

i)  What  remained  of  the  muriatic  fohstion  afibrded 
combination  with  the  above  vegetable  alkali,  a  precip 
which,  when  dried  and  roaftedy  like  the  preceding  (i)^ 
pulverised  vcharcoal,  yielded  i8  grains  afüxjdedinm. 

b)  Defirous  of  aflüring  myfelf  of  the  abfence  of  ful|; 
I  fubjeded  200  grains  of  the  powdered  ore  to  fublima 
in  a  fmall  retort.  Nothing  but  pure  reguline  arfenic 
raiied ;  which,  as  ufual,  fixed  in  the  neck  of  the  retön 
the  form  of  a  cnift  of  a  metallic  luftre,  compofed  d 
accumulation  of  fmall  cryfials. 

i)  It  is  then  evident,  that  this  ore  confiib  of  filver,  i 
arfenic,  and  antimony.  However,  when  we  reflet 
the  arfenic,  during  the  treatment  of  the  ore  with  a 
combines  with  oxygen  j  and  farther,  that  part  of 
driven  off  in  theoxyded  ftate,  on  the  procefs  of  roafl 
and  that  part  of  it  is  taken  up  by  the  water  employe« 
wafliing  the  precipitates,  the  acid  of  arfenic  being  of 
iblution  in  water,  it  is  obvious  that  there  exifts  a  de 
of  unceruinty  in  the  attempt  to  afcertain,  with  accui 
the  proportions  in  which  thofe  ingredients  areunited.  Nc 
thelefs,  the  proportion  of  arfenic  may  be  computed,  ^ 
^opriety,  from  the  lofs  of  weight  requifite  to  nudce  u{ 
whole  weight  of  the  three  remaining  conftitttent  parts 
the  following  manner : 


of  various  Silver-ores. 


SMir  ,)      . 

') 
'  Aot, 

Oxydof  iroD  attraflible 
by  the  magnet        d)     1 06 


d)     1067 


which  gives  of  metallic  iron 
Rtguüne  antimony 8 


The  arfenic,  dierefore,  would  make 

(200 — 1220.78) 78 


Howevet,  fince,  in  the  pfoceJTes  of  chemical  analy fit  ol 
'^isas  well  as  of  other  Ipecies,  fome  lofs  always  unavoidably 
»coin  in  the  fum  of  the  products,  amounting  from  2  or 
3  w  5  or  6  in  the  hundred,  regard  muft  here  be  had  to  this 
'-'JCUBiftance.  Therefore,  if  the  mean  number  of  the 
l^ft,  which  is  4,  be  fubtraScd,  70  will  be  left  for  the 
nfcnic. 

Hence,  according  to  thefe  prcmifcs,  the  arfmtal  ßhtt- 
'luiuncd  in  this  analylts  contains,  in  an  hundred  parts, 

Siliur 12,75 

hen 44|3f . 

^rfinie^ 35 

Regulint  antmtny      .      4 


96 


Btfides  the  above  eight  fpecies  of  filver-ores,  the  ana- 

i^fisof  which  have  Stade  the  fubjeit  of  the  prefcnt  eflay, 

M  (tth«c 
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other  kinds  of  argentiferous  o/es  and  metallic,  mixtures  oc- 
cur. But  the  greatcft  p^rt  of  thefc  cannot  {>e  fairly  con- 
iidered  as  fpecies  of  the  genus  of  (ilvcr-^>res ;  becaufe  the 
proportion  of  the  noble  metal  which  they  contain  is  too  in« 
confiderablC)  when  copipar^  with  their  other  conftituent 
parts. 

In  general,  I  fhould  not  wi(h,  to  recommend,  the  methock. 
hitherto  ufed  in  the  fy ftematic  arrangement,  of  denominating 
ores  by  the  conftituent  part,  which  is  of  the  greateft  mercan- 
tile value ;  though,  on  the  other  hajid,  I  do  not  venture  to 
afTert,  that,  at  the  prefent  period,  tjtit  predominant  con/Htuent 
part  alone  fhould   Terve  as   the  prmciple,  upon  which  to 
eftabllfli  the  claffification   of  foffil  bodies.     If  it  were  fo, 
we  fhould  only  retain  under  the  genus  of  filvcr  (befides  the 
native  ftlver)  the  corneous^  the  redy  the  vitreous.^  and  brittU 
vitreous  fdver-^rei  \  together    with   the   black   filver-ore 
(ßher^mulm)^ '  which  I  had  no   opportunity  to  examine. 
And,  on  the  contrary,  the  white  ßher-ore  would  then  nc- 
ccflarily  come  under  the  genus  of  lead  ;  the  grey  under  that 
of  antimony ;  the  ßlveramalgam  under  that  of  mercury  s 
and  the  arfenical ßlver  under  the  genus  of  iron. 

It  is  only  by  increafing  our  knowledge  of  the  chcmicat 
compofltion  of  individual  fpeeies  of  foffils  that  we  fliall  be 
iible  to  erect,  on  the  relics  of  the  prefent  fyftem  of  minera- 
logy, another,  which  (hall  poflcfs  a  more  folid  foundation, 
and  fhall  be  ivoift  conformable  to  nature. 


K. 
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^•^        EXAMINATION 
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^^V                                                 DP    THE 

m 

^^OaiENTAL    LAPIS  LAZULI 

m 

H 

a 

1    Though  the  rcfcarchcs  of  Marggraf  have  retiited  the             I 

F     wisioD,  formerly  received,  that   the  blue  colour  of  the             | 

'  -tis  Lazuli  originated  tironi  an  admixture  of  copper 

and             ■ 

■ijugh  it  has  been  demunftrated  that  the  colour  of  this            '| 

■  ifil  is  owing  only  to  iron,  yet  its  other  conftiluent 

P¥" 

■  i.c  noi  yet  been  determined   with  due  accuracy. 

For 

.s  reifon,  I  thought  that  a  farther  examination  of  itv 

■m\i 

.  -'.  befnpcrfluous. 

Marggraf*  mentions,  indeed,  and  very  juftly,  limt 

t)P- 

.--.,  and  fiitx^  bs  the  other  conftituent  parts  of  the 

lapis 

^uli,  beGdes  a  quantity  of /r;n .-  but  this  account  i 

IUI 

..ompkic,   as  he  takes  no  notice  of  their  refpeftlve 

pro- 

rtions,  and  has,  beftdes,  cnureiy  overlooked  the  «r 

umi- 

.f  tartb  which  it  contains. 

Äiinwiurf  affures  us  that  this  ftone,  bcfides  iron, 

c»U 

.■^oui  earth,  and  quar«,  contains alfo  ßuark  add.  N 

vcr- 

■    Marggrar,  Cliim.  Schriflcn  I.  Thcil.  Berlin,  \-jCi,  page  m-                | 

-.    iinrmait;  Ccrchicljte  iti  Kilen*,  4  B,  Berlin,  i;S; 

B^&             ■ 

U  2 

Ih«.           1 
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lefs,  I  could  not  afcertain  the  prefencc  of  the  Utter. 
nmana's  fuppofition  was  probably  occafioned  only'byihe 
ofphorcfcem  light    which   HTges   from   the  lapis  lazuli« 
en  heated, 

Crmftedl,  and   others  likcwife,  fuppofc  the  exißenec  of 
^er  in  this    mineral,    amounting  to  two    outicei  in  100 
nds  i  but  neither  could  I  difcover  any  clear  indication  ol 
s  ingredient.    I  chofe,  for  the  following  inquiries  into  the 

d   I    firft  endeavoured,  as  much  as  pofTiblc,  to  freellie 
gmcnts  from  the    white    fpots,   and   the    panicle*  n 
phur-pyrites  with  whii:h  this  fiona  is  always  mixed. 

o)   Hwlired  p.irts    of     lapis    lazuli    loft    two    ptfti  it' 
eight,    by  being  ignited  for  half  an   hour   in  a  p«»" 
n  cri/ibie.     Its  colour  fuftained  no  change. 

F*om  this    confiderable  permanence    of    the    bcaurifiif, 
uc  colour,  I   was  induced  to  try  whether  it  would  adnil 

Oriental  Lapü  JjjzuU.  1 6$ 

iJiing  elfe  than  water.     But  the  other  lo  parts  which  the 

»HuiKlorci  in  a  more  iiitcmc  heat,  piobMy  confift  of  car- 
bonic acid  ( (uicc  the  efFerv  efcencc  of  the  Upis  lazuli,  when 
corned  with  any  aciH,  weak  as  it  Is,  (hews  that  a  part  of 
't>  nJureous  ingredient  is  difTuIved  In  thai  menätuum. 

)t)  Twi  hundred  grains  of  finely  levigated  lapis  iaxuli 
ftndigcßcd  in  a  retort  with  muriatic  acid,  weakened  by 
BNiual  quantity  of  water.  The  blue  colour  of  the  pul- 
Bfiioi  (lone  gradually  turned  to  aßi-grey.  When  the 
pnure  had  reached  a  boiling  heai,  the  powder 
O  i^ed  on  with  greater  vehemence  by  the  acid, 
«iJ,  ifier  fome  ebullition,  it  formed  a  cheefy-coagulum. 
'  '■ha  diluted  it  with  more  water,  added  one  part  of  nitric 
'^d,  and  kept  it  bulling  tili  the  infoluble  refidue  had  al- 
•  iTied  3  white  colour.  The  fulutioit,  afterwards  fcpa- 
■ '•.<:&  by  filtration,  was  of  a  pale  yellow. 

i)  The  refidue  had  a  fandy  appearance,  and  weighed 
1 38  grains  after  drying.  Ji  wa^  fubjcftcd  to  ignition  with 
three  part!  of  cauftic,  or  pure  pot-a(h.  Tlie  grccnifh  mafs 
.  Iilch  relulted  thence,  when  foficned  with  water,  afforded 
.  culourlflfs  folutioti,  from  which  muriatic  acid,  added  to 
-:iccft,prccipitatedyf/(iMH(  tarihy  weighing  57  grains  when 
.;!iitcd. 

r*)  This  Cime  ßlutton  [d),  mixed  with  the  above  (f), 
|l  decompofed  in  a  boiling  heat  by  carbonat  of  pot-aO), 
I  yeltowiih-whitc  precipitate,  which,  upon   defic- 
I, weighed  221  grains,  and  entirely  dilTolvcd  in  mu.    ^ 


}  Cauftic  ammoniac  threw  down  from  this  fulution  a 
■  precipitate,  which',  when  digeflcd  with  cauftic 
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alkaline  lye,  was  not  totally  diflblved,  but  left  a  yellov 

white  refidue,  of  113  grains,  in  its  dry  ftate. 

-.  « 

g)  By  combining  the  liquid  that  remained  from  the  f 

cipitation  by  ammoniac,   with  car^nat  of  pot-^,  k 

boiling  heat,  59  grains  of  carbonat  of  lime,  or  mild  i 

^arcous  iartby  were  obtained, 

n 

1 

.  b)  Upon  the  113  grains,  not  taken  up  by  the  cau 
lye,  I  poured  dilute  fulphuric  acid.  The  mixture  coa; 
lated  in  heac  to  a  gelatinous  confiftence.  When  covei 
acd  digefted  with  a  large  proportion  of  water,  there  fe 
rated  from  it  filiceoui  earthy  the  quantity  of  which,  al 
.  being  heated  tp  rednefs,  was  29  grains. 

i)  After  the  filex  had  been  feparated,  the  folution  ^ 
mixed  with  ammoniac,  and  the  precipitate  thus  formed  y 
conveyed,  while  yet  moift,  into  boiling  cauftic  lye. 
^own  flocculent  precipitate  "remained,  which  weigl 
when  dry,  13  grains.  After  they  had  been  diflblved  in  1 
riaxic  acid,  cauftic  ammoniac  precipitated  ax^d  of  i\ 
weighing  6  grains.  After  deficcation,  by  adding  cai 
^ted  ammoniac  to  the  remaining  fluid,  5  grains  more 
caUarecus  earth  were  thrown  down, 

k)  The  alkaline  folution  (/)  and  (/)  were  then  fatun 
with  muriatic  acid.  By  this  all  that  the  alkali  had  ta 
up  was  feparated  }  and  this,  when  re-difTolved,  by  an 
ditisnal  portion  of  the  fame  acid,  I  again  precipitated 
carbonated  pot-a(h.  On  re-diflblving  this  laft  precipit 
in  dilute  fulphuric  acid,  there  appeared  another  portioi 
filex,  which,  after  ignition,  was  found  to  weigh  6  gra 
The  fulphuric  acid,  when  poured  oiF,  and  combined  ^ 
a  due  proportion  of  pot-aih,  afforded  cryftals  of  alum,  w! 
were   rc-diflolvcd,    and  their  alutnlnQus  earth  precipit 
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IS  of  tniki,  or  carboiuced  alkali.  Aft«r  the  alumin« 
■been  prapeil^  piuitic4>  dcüccatcü,  and  cxpoTcd  m  red 
^  ia  weight  Bmouccd  to  39  grain«. 

I  had  betcic  convinced  myk\f^  that  i»  the  It^H« 
|uli  tbc  wfaolc  of  i(^  c«karGOUS«ari:h  is  not  combined  W4tlt 
nn!c  acid,  but  a  pwtior^rof  it  with  Hie  tiilphutia  acid; 
this  purpore  I  boiled  a  portion  oi  pulverized  4api&  laaUr 
h  a  large  i^uantit)'  of  waiter  j  wbiuht  when  tilc«red^  h^d 
lalinc  appearance.  Alurialed  baiytes  bvijig  theit  addf 
cd  u  a  teS,  loinc  fi^phiU  of  b^rytes  was.  formed,  ^i  »rdef 
tofifcovcr  tbe  proportion  of  the  ftilpiut  of  liii\«»of  ^pliia^ 
äined  in  thi*  ftonc,  I  took  the  fluid  remaining  fiom  the 
cncioncdat  (>-),  together  with  the  cdulOeiAtiiig 
t^iutdt  after  fupcr-faturattoii  with  mitfuitiC'  acid^.  1  tjft- 
d  it  with  a  folution  of  muiiat  of  barytcs.  The  refult 
i  a  precipitacton  of  I'ulp.hat.  of  baf)'ie^  wliiclj,  colklftcd 
ri highly  dried,  ambu^ed^to.ig^  grains. 

(   ■       '..■.'■ 

It  was  reaJbnable  to,  conjeiaurCi  ih*  not  oi\ly  the  -^^ura 

contained  in  the  lapis  lazuli,  ^utalfo'^n  acctdcnlal  admix- 

tiirt  of  fulphat  of  por;.i]lh»in  the  cauftic  and  mild  alkali  cm- 

piiiyed  in  :he  piroccflcs  {d)  and  («),  might  huvc  contributed 

!c  the  formation  of  the  fulphatcd  barytcs,     Xliere*«***  to 

Ätrtain  ihij  point,  I  difiolvcd  i^fnnt|ar  qLJWieitjf  of -Ach, 

uUii^  ihcn  muriatic  acid,  fa  .that  t)i^,  acU  predumiteted  \ 

Bäd,laftl](,J  combined  the.wl^olc  wifK  rn^i'i«! -of  barl^^es, 

^UdMn&U,  there  appeared  I  ^  grains  uf  fi^Iphat  oCbaryicE. 

^■Bed^  with. care,     Ad  equal  quantity,  ihcicfu:c,  i^  to  be 

^■jhdtd  .Crom  the  above  19^  gr.iins.     On  this  account, 

^K  ^»vef mention ^d<  18   grains  of  rulphaled  barytes  were 

^Bl  prpper  fcalc,  or  mcafure,  by  which  lo  determine  the 

^BOuntOROf  the  gypfum  fu^^ght  for  in  the  prcfi:iit  inllancc  ; 

^M,  calculating  upon  this   ground,  it  followed,  that  the 

^Htoe  200   grains   of  dccompofcd   lapis   \:.t'\\\   contained 
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8,i8  gnins  of  free  fiilphuric  acid  of  1,850  j^^. 
or,  if  taken  in  combination  with  the  lime  which 
into  that  ftone,  13  grains  of  gypfum.  This  computa 
founded  on  the  refults  of  my  experiments  :  firft^  thz 
regarding  minute  f rations,  100  parts  of  fulphuric  2 
the  above-mentioned  fpecific  gravity,  when  (aturate 
barytes,  yield  220  of  fulphat  of  barjrtes ;  uidy  fecond 
the  fame  quantity  of  fulphorie  acid,  when  faturate 
calcareous  earth,  forms*! 60  parts  of  gypfum:  ob( 
however,  that  100  parts  of  crude  calcareous  earth,  < 
bonat  of  lime,  are  required  to  fiUurate  the  acid ;  but  0 
parts  of  pure,  or  burnt  lime^ 

ponfequently,  thefe  aoo  grains  of  Laph  Lazuli  g 
following  mmti  att/HttatU  farts  : 


l4m$     .    . 


t. 


•    « 


*) 

g) 

i) 


9»g« 


J&bntttUi    •     • 
Oxyd  9fir$m 
Smlpburic  acid 
Carbonii  acid 
WaiiT    .     . 


i) 

n 


64,  ignited  35 


»    » 


•    •     •    • 


• 


29 

6 
8 

20 


»94 
Lois    .      6 
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Oriental  Lapis  Lazuli. 


169 


lut  fince  the  cdcaieouB  earth,  in  the  prefent  Tubjedl  of 
ry,  is  combined  panly  with  Tuiphuric  acid,  partly  with 
£)ica>bonic,  the  followiiig  muß  be  reckoned  as  Ehc^r«jri. 
U  tm/iitiutu  parts  of  the  lapis  lazuli; 


'/« 46 

limhu i4)So 

boiitit  ef  limt        ....  28 
r//A#/  Bflime  (ijpfitm)     .     .       6,50 

hfdtfinn 3 

~'attr        2 


Tie  reafon  of  this  cxaft  agreement  of  the  fum  of  the 
^nftiiuent  parts  with  the  weight  of  the  whole,  is,  that  I 
liivc  fuppofed  the  carbonat  of  lime  to  be  complttily  faturateil 
iriih  the  carbonic  acid  j  which,  however,  docs  not  feem 
'"tirel/  to  be  the  cafe. 
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fubfiance  would  precjpitate.  To  the  remaining  portio« 
pruffiat  of  poc-afli  was  added,  and  thus  a  deep-blue  precipi- 
tate was  produced)  which,  after  ignition,  was  attrafled  hy 
the  magnet.  From  the  fotution,  feparated  from  this  laft  by- 
filtering,  liquid  cauflic  ammoniac  threw  down  fome  alumi- 
nous  earth  in  a  (limy  (late.  But  the  remaining  fluid  fufFeretf 
no  change,  on  the  addition  of  carbonat  of  pot-alh«. 

Silex^  alummej  and  oxyded  irofTj  are  then  the  conftituenC 
pafts  her^  difcovered.  But  their  refpeäive  proportions 
remain  to  be  afcertaincd  by  new  experiments^  to  be  per* 
formed  with  a  greater  quantity  of  this  fofliU 

AS|  therefore,  not  the  flighteft  trace  of  copper  can  be 
found  in  this  foffil,  it  is  obvious  that  it  cannot  in  any  re- 
^)e6l  be  confidercd  as  a  mountain^blue. 

Nor  can  I  take  it  for  a  native  Pruflian  blue,  •which  it 
was  conHdered  to  be,  in  confequence  of  an  inquiry  made 
into  rts  nature  at  Chemnitz.  Its  portion  of  iron  aiFords  no 
argument  to  the  contrary  ;  and  the  grounds  of  my  opinion 
reft  upon  the  following  obfervations. 

I.  a)  The  native  Pn^an  blue  is  found  only  in  moor* 
ifli  grounds  or  fens,^  and  in  thin  ftrata.     It  occurs 
immediately  under  the  vegetable  mould,  and  a 
in  the  form  of  a  loofe  white  earth,  that  becom« 
blue  only  when  expofed  to  air. 

i)  This  blue  foffil,  on  the  contrary,  is  concreted  wit 
a  hard  vein  of  quarz,  which  is  incloftd  in  a  fton^ 
matter  of  equal  hardncfs.     Befides,  its  blue  coloi 
Ihews  itfelf  dircftly  on  every  recent  frafture ;  whi 
indicates  that  the  foffil  was  previoufly  poflelTcd  of  i 

2. 


Blue  T\^iy.l  r-\'/-:  /  r'\:h.  i^.i 

xt,  \V!:(_'ii  in  I'x  liirt.-r  i:..tL',  a  .:  ':.•.'!•;..■  :..,;n  oi'  «.;:i:iil- 
latcral  flätiLMcd  column^,  oi  L^l)lcb,  is  o!)lorvLd  j  though, 
n  account  <if  the  quarz,  which  h  pcrteül/  concreted  with 
t^  the  exterior,  unbroken  furfacc  only,  in  Tome  parts,  ex- 
hibits the  cryftaUine  form.  On  thefc  facets  the  foffil  is 
iven»  and  of  a  moderate  luftre  ^  but  in  the  fra£lure,  which 
is  compact  and  rough,  it  is  only  glittering.  It  is  opake  % 
its  ftreak  of  a  fomewhat  lighter  blue ;  its  hardne(s  nearly 
ihacof  quarz. 

Ifo  fign  of  any  volcanic  produA  prcfenting  itfelf  in  this 

ibffil,  it  was  obvious,  from  the  very  mode  of  its  appearance, 

that  it  could  not,  by  any  means,  be  a  native  finalt :  for, 

muft  not  the  agency  of  fire  have  been  prefent,  to  form  a 

ftony    nutter,     naturally   coloured    blue    by    means    of 

cAaltf 

The  allowing  {hort  narrative  of  my  refearches  con« 
cerning  this  foffil,  will  alfo  prove,  tliat  it  is  as  far  from 
wing  a  mountain  blue^  or  containing  oxyded  coppery  not» 
withftanding  that  this  is  given  as  the  rcfult  of  the  chemical 
^riments  made  with  it  at  Vicniia. 

Finding  that  all  the  acids  which  I  poured  upon  this  mi- 
neral, previoufly  reduced  into  fine  powder,  and  freed  as 
much  as  poflible  from  the  afToclared  quarz,  would  not  at- 
tack it  with  the  requifuc  force,  I  fubjeftcd  it  to  a  low  red- 
'^,  combined  with  twice  its  weight  of  pot-afli,  procured 
fern  tartar.  After  refrigeration,  I  obfervcd  that  the  blue 
colour  had  entirely  didippcared,  ?.nd  the  mafs  had  aflTumcd 
i  yeIlowi(h-white.  When  tiii:s  had  been  triturated,  foftcncd 

■ 

w  water,  then  faturated  to  excels  v/ith  nitric  acid,  di^reftcd 
wd  filtered,  there  remained  undiilblvcd  filkeous  cm'th, 
Thefolution  had  no  colour.  h\  one  part  or' it  I  immerfcd 
-poliihed  iron  J  but  neither  copper,  nor  any  other  metallic 
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In  the  native  Pruflian  blue,  the  oxyd  of  iron  h  cofoSbinoi 
with  phofphoric  acid)  as  I  have  proved  in  another  place*. 
But  it  is  ftill  unknown,  by  what  fubftance  the  oxyd  of  irony 
contained  in  the  foilil  from  Vorau,  is  modified  fo  as  to  acquire 
the  bhie  colour. 

Another  inftance  of  a  funilar  blue  colour  imparted  bf 
irabi.  is  afforded  by  the  Oriental  lapis  lazuli.  It  differs, 
however,  from  the  preceding,  in  this,  that  its  blue  colour 
is  confiderably  more  permanent  in  the  fire ;  for,  fo  long  as 
the  ftone  is  but  moderately  ignited,  its  colour  continues 
unaltered,  and  is  changed  only  when  the  ftone  is  urged  by 
%  ftronger  heat,  and  is  brought  into  the  ftate  of  fufiion. 
The  lapis  lazuli  is  alfo  diftinguiihed  from  the  foffiL  from 
Yorau,  befides  its  other  conftituent  parts,  by  a  proportion 
of  calcareous  earth,  which  is  the  caufe  of  its  melting  in 
fire. 

If  the  abovb  fofiil  likewife  contained  lime,  I  fliould  not 
hefitate  to  range  it  as  a  variety  of  the  lapis  lazuli ;  as  has 
been  already  done  by  Mr.  Stütz  fj  with  the  name  of  fpu^ 
rious  lapis  lazuli.  Perliaps  may  the  denomination  lazuliti 
be  not  quite  improper. 

Note.  I  have  once  mentioned  that  fofTil^  as  a  particular  fpecies 
of  ferruginous  earth,  or  oxydcd  iron,  with  the  name  of  inn- 
blue  from  Vorau  \  but  its  proportion  of  ^ron  iecms  to  be  to« 
fmall  to  entitle  it  to  that  place. 


♦  Chemifche  Annalcn.   I'jl^.  5tes  Stuck.  Seite  396. 
1;  AV«r  Einrichtung  der  K,   K.   Naturmlienjammlupg  zu  Wiei 
>Vi«nn,  1793.  Seite  49. 
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:0A',    on  JARGON  OF  CF.YLON\ 


FIRST  SECTION^.  * 

iG  the  rough  or  uncut  precious  ftones  coining  from 
there  occurs  a  particular  genus,  hitherto  little  ho- 
rbich  IS  diftinguifhed  from  other  gems  by  the  fol- 
ihanufiers. 

lour  confifts  of  various  fhades  of  pale  yellow-greeni 
iifh,  altogether  inclining  to  a  dim  fmoke-grey« 
"Xs  ^  greafy  glofs  is  obferved,  and  it  feels  fmootlu 
5  of  the  individual  ftones  is  inconfiderable ;  com- 
0  or  30  of  them  weigh  only  one  drachm.  The 
B  figure  of  their  cryftals  is  a  reäangular  four-fidcd 
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rtry  few  fpecimens  only ;  as  for  the  greateft  pari 
merely  loofe,  minute,  rounded  grains  {ahgerundiU gi 

But  this  kind  of  gems  is  eminently  diftinguifb 
^leciiic  gravity^  which  I  have  found  to  be  4,615  f. 

Rome  de  tifie  was  the  firft,  to  my  knowledge,  ^ 
tions  thefe  gems  as  a  particular  fpecies  of  ftonei 
them  the  name,  Jargon  of  Ceylofiy  and  fating  thci 
according  to  BriJfori%  experiments,  at  4^4.16.     Ot! 
lalogtfts  and  writers;  who  notice  this  ftone,  clafs 
with  the  fapphire,  others  with  the  topaz,  others 
luby,  others  with  the  diamond,  and  fome  with 
cinth.     But  Werner  has  aifigned  to  it  a  peculiar 
th^  mineralogic  fyftem,  immediately  under  the 
and  the  chryfoberyl,  and  called  it  Zircon  {Silex  ch 

• 

'  •  The  jargons  do  not  lofe  much  of  their  weig 

nltion  ;  for,  upon  igniting  300  grains  for  the  fpa^ 

hour  and  a  half,  and  with  the  greateft  intenfity  c 

found  the  lofs  to  be  only  one  fourth  of  a  grain. 

nit  ion  I   repeated  three  times,    and  quenched  tli 

each  procefs  in  water.     The  ftones  became  by  tl 

ihQ  brighter  ones   loft  their  fmokc-grey  appears 

were  rendered  fimilar  to   cloudy   white-grey  qu: 

Tome  of  the  darkerTpecimens,  as  well  as  fome  pai 

brighter^  turned  reddifli.     Their  natural  hardncfs, 

did  not  feem  to  have  been  impaired. 


•  A  more  circumfiantial  dcfcription  has  been  given  1 
iifigy  in  his  Lebrbucb  der  Mineralogie^  L  Tb.  Giejen,  179 
Wrtfenmanftf  in  his  Handbuch  der  MinerahgiCf  Leipzig ^ 

+  Yet  I  have  afterwards  found  a  difference  in  the  fpcci 
vf  flic- yarroiis  ffAjcies ;  however,  the  leaft  weight  that  '. 
ws^sashigh  as  4^530. 
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**y%y  way  of  a  preparatory  analyfis,  200  grnins  of  jar- 

Id  were  levigated  in  a  flliit-niortar  to  a  very  fubilc  pow- 

I  of  a  white  colour,  ijiclining  to  a  pale  {]elh-recl,  which  1 

jiglnl  with  equal  parts  of  carbonated  pot-aQi,  expofiog  it 

I  red-hc3i  for  one  hour  in  a  filver-cruciblc.     It  then 

tad  a  conglutinaced  irafs,    which,   upon  trituration,  I 

iK'iriisd  to  cJtcefs,  and  digellcd  with  muriatic  acid.     Bi« 

'lukdid  itot   at  all  ajipeur  to  attack  it,  a*  I  obtained  again 

tht  jafgoiiic  powder  without  the  Icaft  alteration,  and  with 

ibcl<i^of  only  half  a  grain. 

i)  For  this  reafon  I  afterwards  blended  the  fame  powder 
*iih  fix  times  its  quantity  of  the  above  alkali,  prepared 
fiüm  tajtar,  and  ignited  it  ftrongly  during  five  hours.  The 
Kji'i  was  rendered  compact,  and  brought  to  the  point  of 
lullon:  yet,  when  foftened  with  water,  and  digeftcd  with 
fnüfiitic  add  a^cd  to  excefs,  the  powder  of  the  Hone  was 
■«irifc  found  but  little  altered  ;  and,  after  wafliing,  dry- 
"|->  and  ignition,  I  recovered  it  with  no  njore  )ofs  than 
■»'»  grains. 

')  Upon  this,  I  once  tnore  added  1200  grains  of  the 
Bvc  ilkali,  and  kept  the  mafs  in  an  ignited  ilate,  until  it 
lally  fufcd  ;  which,  after  being  again  fuper-fatu rated  with 
iaiic  acid^   left  behind  it  197   grains   of   undecumpofed 


)  Incxt  put  this  powder  into  a  retort,  and  poured  upon 
!e  times  it«  quantity  of  ftrong  fulphuric  acid,  adding  to 
K  WKt  of  water ;  and  when  the  liquor  had  been  dif* 
N-  tilled 
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tilled  off*  to  drynefs,  I  foftencd  the  refidii»  with  water« 
But  even  by  this  procefs  the  ftoue  underwent  no  obfervable 
change.  The  refidue,  when  lixiviated  and  dried^  reiem- 
bled,  as  before,  a  fine  iändy  powder,  and  weighed  196 
grains.  From  the  acid  fluid,  iaturated  with  alkali^  one 
grain  of  a  white  earth  fell  down.  ^ 

The  obftinacy  v^ith  which  the  jargon  refifted  every,  at* 
tempt  to  decompofe  it  in  the  above  manner,  abated  my  ar- 
dour in  purfuing  forther  this  experiment.  But,  having  in 
the  mean  time  become  acquainted  with  the  powerful  efficacy 
of  cauftic  fixed  alkalis  in  loofening  the  cohefion  of  parti- 
cles in  the  various  fpecies  cf  gems,  I  refolved  to  en4>loy 
theih  alfo  for  the  jargon,  and  proceeded  to  the  following 
new  experiment. 


B. 


a)  Two  hundred  grains  of  finely  pulverised  jargon 
ignited  for  two  hours  in  a  filver-crucible,  with  four  timet 
their  weight  of  cauftic  foda,  and  with  fuch  an  intenfity  of 
heat,  that  the  mafs  continued  in  a  ilate  of  pulpy  or  thick "^ 
fufion.     Upon  refrigeration,   the  mafs  proved  to  be  very 
hard,  and  was  gradually  foftened  by  repeated  afl^iifion  of 
boiling  water.     The  alkali  feemed  to  have  totally  loft  its 
former  cauflicity,  the  folution  tafting  like  a  weak  carbonated 
lixivium.    When  it  had  been  fufficiently  fuper-faturatedand 
digefted  with  muriatic  acid,  I  did  not  obferve  that  anjr'fiU* 
'ceous  earth  feparated  ;  and  the  undiflblved  refidue  renninfld  « 
behind  on  the  filtering  paper  in  the  form  of  a  fine  fiuuUlike 
powder,    weighing,    after  deficcatioa  and  ignition^    Xf% 
grains.  v 
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I)  Tlttt  rdidur,  when  again  treated  in  the  fame  maniier 
«iih  four  times  its  weight  ot~  cauflic  &)da,  aiFordcU  a  very 
fitni  porous  mafs,  which,  after  being  digedeif  with  muri- 
niciicid,  in  the  manncc  lelaceiJ,  lefc  behind  i^H  gruns  of 
lifgonic  powilur, 

0  The  lime  proccfsof  adding  to  it  four  limes  its  weight 
df  Ciuuic  tod)*   and  rubfequent  digellion  in  muriatic  acid, 

was  rcpcsied  with  this  la!l.  After  this  treatment,  ihare 
liiDmuined  127  grains. 

^  Thi(,  treated  again  for  the  fcnirth  liir.e  in  the  lame 
"lanner,  left  97  grains. 

r)  As  my  ftoek  of  cauflic  iixb  was  now  cxhauftcd,  I 
j'l^pircd,  inflead  of  it,  a  cjudic  vegetable  allcali,  and  added 

I  '11  lie  above  andecompofed  97  grains  of  jargon  fix  times 
^ir  weight  of  the  above  alkali,  and  kept  tlie  mafs,  during 
^Vfral  botirt,  in  as  inicnfe  an  ignition,  as  thu  filvcr-cruci- 
'  -  n'is  able  loi  bear  without  melting.  However,  its  fufion 
r.t  on  but  flowly,  and  was  of  a  pulpy  confiftencc. 
'  ■':.i  boiiing  water  would  but  difficultly  liquefy  the  rctrige- 
d  mats.  But,  when  it  had  been  faturaicd  to  exceli, 
■  J  digeftcd  with  muriatic  acid  in  the  liigree  of  boiling 
neat,  a  total  foiuiiun  of  the  jargon  enfued. 

/)  1  now  poured  together  all  the  feveral  preceding  folu- 
tiom.  The  whole  of  them  exhibited  a  tranl'parcnt  fluid 
but  fufnewhat  opalcfcent,  and  with  a  few  light  fiocculcnt 
panicles  äi»ring  in  it.  I  then  faturated  this  liquor  with 
czrfaonateil,  or  mild  pot-a(h.  The  earth,  which  ll-pitrated 
by  rfjis  manngemcnt,  gave  to  llit  mixture  an  appeanmce  at 
milk.  But  when  colWcieJ  on  the  filler,  and  waQied,  it 
£rft  aCunted  the  farm  of  paße  made  of  llarch,  and  after- 

K dried  up  (o  Jumps  of  a  vitreous  appearance,  and  of  a 
N  3  whitfJh 
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whitilh  colour,  verging  upon  the  grey-green.  The  f 
filtered  off  from  it,  together  with  the  wsUhiogs,  ftiil  d< 
fited  in  a  warm  temperature  a  fmall  portion  of  ca 
which  I  added  to  the  above  precipitate, 

g)  This  precipitate  contained  now  all  the  conftitu 
parts  of  the  jargon  under  examination,  but  deprived 
their  native  cohefion«  Om  half  of  it  I  digefted  with 
ounce  of  ftrong  muriatic  acid,  in  a  heat  of  confiderabie 
tenfity,  and  thus  I  obtained  a  turbid  yellowifh  foluti 
from  which  the  undiffolved  part  flowly  fubflded  upon  d 
tion  with  water.  After  the  fuperincumbent  liquor  hadb 
decanted,  and  the  reilduum  digefted  with  an  equal  quan' 
of  boiling  muriatic  acid,  I  filtered  the  folution,  and  dried 
undiflblved  refidue,  which  ftill  remained. 

h)  As,  in  this  inftance,  it  was  my  princ^al  defign  to  ( 
cover,  whether  any  calcareous  earth  was  prefent,  I  pre 
pitated  the  diflblved  portion  from  the  muriatic  folution 
means  of  cauftic  ammoniac.  It  fell  down  as  an  extrem( 
loofe  fubftance,  refembling  a  tranfparent  dime.  But  neitl 
carbonated  ammoniac,  nor  carbonated  pot-afh,  would  pi 
duce  the  leaft  turbidnefs,  when  added  to  the  feparated  cl( 
liquor.  This  (hews,  that  it  contained  no  calcareous  eart 
which  was  alfo  confirmed  by  feveral  other  tefts  or  re-agei 
employed  for  that  purpofe. 

i)  Upon  the  fecond  half  of  the  above  precipitate  {g) 
afFufcd  a  triple  quantity  of  concentrated  fulphuric  acid,  a 
abftraf^ed  it  again  by  diftillation  to  drynefs.  From  the  n 
dual  mafs  again  foftened  with  water,  and  which  looked  li 
diflblved  ilarch,  I  feparated  the  undiffolved  part  by  filtnti« 
But  the  filtered  fulphuric  folution,  which  was  as  limpid 
water«  when  combined  with  various  precipitating  m« 

exhibi 
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I!  phenomena  with  rhofe  fliewn  br 
,  prepaxed  with  tnurtatic  acid.     * 

;  earth,  wIiicH  remained    from  both 

[/),  weighed,  after  ignition,  86^  gtains, 

!  fandy  powder.     It  was  then  mingled 

Bfts  weight  of  carbonated  po£-»lb,  tnd  lub- 

in  3  filvcr-crucible,  until  it  entered  into 

When  the  inaf»   was  again  Ibftcnad  ip 

s  found  itill  hard,   and  of  ditficult  fctlucion. 

a    very  fubtle,    heavy,    and,    apparently,    tcna- 

was  (iepofued,  which,  i:oII«51cd  aji^  tgoitcd, 

d  to  weigh  ifii  grains. 

:■■"!■ 

)  The  dear  and  colourleis  aUcalinc  lixivium  1  divjdcfl 

»  two  {)arts.     Ont  half  of  it  I    faturaied  with  muri^Itf 

by  which    treatment,    a    white,    puffy,    gelatinoiis 

fepaiatcd,  no  portion  of   which,   however,    vrould 

Iblvc»  by  adding  a  fupcrabundant  tjuuntity  of  the  fai^ 

The  ethtr    half  J  firft  diluted  with  plenty  of  water, 

1  giadually  faiurated  it  to  excefs  with  muriatic  acta: 

U>Otinue(t  clear  and  limpid ;  arul  by  this  I  was  caixvinccd, 

t  the  above  was  merely  /tlUent  earth  ;  which,  therefoic, 

3ing  the  alfi  grains  of  earth  from  the  86|  grains 

;  fufcd  with  the  pot-alh    {i),    amounted   to  50 


Thit  is  the  orderof  cKamlDation  in  which  I  proceed,  wjin 
i  n{ft&  to  thofe  earlht,  which,  on  ara\yR\  I  have  fomi:  rik- 

10  conlidcr  yreyioiifly  as  belonging  to  the  riKccoBt  gentij. 
[  Bj  Ihii  meihod  I  moft  furcly  avoiA  the  error,  perha|it  1101  un- 
I  fiwquent,  of  iuimediitelj  calling  any  earth,' lh»i  on,  ih»  Ürli 
I  «ttfmpt  does  not  appear  10  dilTulve  in  acids,  incrcl)!  liliceout. 
f  I  likewife  largely  dilute  witli  water  the  alkaline  (blnlion  of  the 
w  l^Uteoui  eanh,  and  combine  it  to  excefs  with  any  acid— (in 
»hichuUe,  however,  no  pieeipUale  enfiies,  becaufc  the  fill- 
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ccoof  enrtJi  thus  circumflanced  is  really  folnble  in  water.] 
And  when  upon  this  I  evaporate  it  to  drynefs,  with  the  afl 
tnce  of.heaty  and  foftcn  again  the  dry  fait  with  water^  I  i 
the  (iliceoas  earth,  that  was  before  held  in  folutioii^  at  i 
bottom  of  the  veOel,  in  the  form  of  fiue  cryftallipe  grains 
fand. 

m)  Thofc  aSf  grains  of  earth,  that  were  left  behind 
the  treatment  with  alkali  (i),  I  digefted  in  a  boiling  he 
*wit)i  an  abundance  of  nttro-muriatic  acid.     A  refidue  v 
left,  weighing,  upon  ignition,  i^  grains. 

n)  Th^e  undiflblved  i6  grains,  blended  withilx  parts 
cauftxc  pot-afh,  were  expofed  for  fome  hours  to  a  red  he 
The  colourlefs  fluid,  which  was  filtered  ofF  from  the  m 
whenlagain  liquefied  with  water,  was  not  rendered  tur 
by  the  addition  of  fulphuric  acid.  But  when  expofed  tc 
laifed  temperature,  it  formed  a  gelatinous  mafs,  which, 
ter  thorough  deficcation,  and  the  feparation  of  the  rema 
ing  fait  by  fubfequent  affufion  of  water,  left  three  grains 
ßliciius  earth  behind,  in  the  form  of  fand. 

'  9)  The  remainder  of  the  allcaline  folution  (»),  was  11 
jeded  to  digeftion  with  boiling  aqua  regia.  The  eai 
contrary  to  cuftom,  fwetled  into  a  flimy  matter,  and  the 
quor  acquired  a  greenilh  tinge.  I  filtered  the  folution  p 
vioufly  diluted  with  water ;  mixed  it  with  the  precedi 
which  was  likewife  prepared  with  nitro-muriatic  acid  (m),; 
added  pruffiat  of  pot-aHi.  The  greyifh-green  precipit 
thus  produced,  when  heated  to  redncfs,  weighed  no  m 
than  half  a  grain«  The  portion  of  $xydid  iron^  thus 
teflad  in  the  jargon  under  exaipination,  may  therefore 
eftimated  at  one  fourth  of  a  grain. 

If9t€,    Some  phenomena  which  appeared  on  examining  this  | 
cipiute,  obtained  by  means  of  pruiBated  pot-afti,  ted  me 

fufi 
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fufpct^  a  lli^;ht  t:a.c  i^l"  tl;"  i-K-lrrur  or  N a  ■'-'-■  I.  Ht/wcvcr, 
fince,  on  every  (iiblcqiicut  cxainiiutiun  i;t  the  jargon,  no  lucl» 
indication  any  more  occurred  tu  nie,  I  think  the  above  ap. 
pearaince  to  have  been  merely  accidental. 

/ 

p)  Carbonated  vegetable  alkali,  being  then  added  to  the 
fittro-muriatic  folution,  precipitated  of  a  white  colour  the  re- 
maining portion  of  earth,  which  it  ftill  contained.  This 
earth,  upon  examination,  was  found  to  be  of  exaAljr  the 
lame  nature  with  that  obtained  from  the  firft  folutions. 

q)  After  the  reßdual  undiflfolved  earth  had  been  ignited, 
it  weighed  five  grains.  I  confider  this  as  the  remainder  of 
the  rough  jargon,  which  had  eluded  the  attempts  to  decom- 
pofe ;  it  the  farther  analyfis  of  which,  from  the  minutenefs 
of  its  quantity,  could  not  be  undertaken. 


,  c. 

I  now  proceeded  to  the  clofer  examination  of  that  part  of 
the  jargon,  which  was  found  to  be  foluble  in  acids. 

a)  According  to  the  eflablifhed  rule,  the  above  fulphuric 
tolution  ( B.  2 )  (hould  be  fuppofed  to  contain  either  ma^ 
nefian,  or  aluminous  earth,  or  a  mixture  of  both.  How- 
ever, the  tafte  gave  not  the  leaft  indication  of  either.  On 
the  contrary,  it  was  hardly  diftlnguiihable  from  that  of  pure 
fulphuric  acid,  and  but  gently  aflringent.  In  endeavouring 
tocryftallize  it,  I  expelled  a  part  by  evaporation,  combined 
the  remainder  with  a  proportionate  quantity  of  pot-afh, 
and  waited  to  fee  whether  aluminous  cryftals  would  form. 
It  is  true,  on  farther  evaporation,  there  feparated  a  cryftaU 
line  milfc-white  cruft ;  which,  however,  could  not  be  ukcn 

N  4  fol 
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for  afum,  but  only  fulphat  of  pot-afli,  together  with  which 
a  portion  of  the  diflblved  earth  was  depoficej. 

.^  *)  To  carry  the  experiment  farther,  I  diflblved  the 
above-mentioned  faline  iiniiment  in  water;  and  in  order  to 
colleö  the  whole  quantity  of  the  jargonic  earth,  I  likewife 
diflolved  that  portion  of  it,  which  I  had  recovered  from  the 
muriatic  folution  (B.  ^),  by  means  of  ammoniac,  as  well  as 
that  which  I  had  precipitated  by  vegetable  alkali,  from  the 
nitro-muriatic  folution  (B.^).  Both  thefe  laft  I  diflblved 
in  dilute  fulphuric  acid,  and  added  the  folutions  to  the  pre* 
ceding. 

()  I  now  once  more  dire£led  my  attention  to  the  metallic 
ingredient  in  the  jargon,  to  deteä  which,  I  could  employ 
only  the  pruffiat  of  pot-afli.  The  firft  portion  which  was 
added,  produced  in  the  colourlefs  folution  a  dirty  olive- 
green  \  but  fubfequent  additions,  made  by  degrees,  tinged 
the  oiixture  of  a  deep-blue.  After  the  blue  precipitate  had 
fubfided,  it  was  coUeäed  and  dried.  It  ipreighed  three 
grains ;  of  which  the  proportion  of  iron  mty  be  eftimated 
at  a  fourth  part,  that  is,  three  fourths  of  a  grain. 

d)  Upon  this  I  faturated  the  whole  of  the  fulphuric  fo- 
lution with  cryftallized  alkali,  prepared  from  tartar;  on 
m'hich  the  earth,  which  feparated,  imparted  to  the  mixture  an 
uniform,  milky  appearance.  The  earth  thus  depoiited  and 
wafhed,  was  fubjeded,  while  yet  moift,  to  the  following 
experiments. 

e)  In  diluted  and  gently  warmed  fulphuric  acid  it  dif- 
0  folved  without  any  efFcrvefcence,  though  it  had  been  preci« 

pitated  by  carbonated  alkali  1  which  (hews,  that  this  earth 
has  no  affinity  with  carbonic  acid.  The  fulphuric  acid  took 
up  a  large  quantity  of  it.    I  continued  adding  dus  earth  to 

thf 
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'ucicid,  until  the  laft  ponion  gave  the  (blution  an  opaline 
■pparancc  j  but  this  again  difappcared  on  the  addition  of  a 
-'^^hI  <]uajitity  of  fulphuric  acid,  fo  that  the  folucion  then 
'-rame  dear.     After  cooling,  it  congealed  into  a  rnüit- 
»vbtc,  (juipf  lubßancc.     For  this  reafon  I  again  added  a  lit- 
tle fulpliaric  acid,  which,  alElled  by  a  low  heat,  rendered 
*^lic  iblution  again  limpid,  fo  that  it  no  longer  coagulated  in 
■':cold.     I  then  left  it  Handing  at  reft  in  a  low  lempera- 
re,  and  after  fome  days  I  tbund  the  greatcft  part  of  it  (hot 
AJptoCnall,  detached,  and  clear  cryflalUnc  groups»  in  radii 
of  a'flaiiened  tjuadrüateral  columiiar  form,  diverging  from  a 
fummon  ceauc,  and  termiiiaiing  in  fharp  points.     Their 
t^ilc  was   but  Utile  four,  and  left  on   the  tongue  a  flight 
liiifigency.     When  thrown  into  waier,  they  foon  and  ea- 
"  diilblved,  at  the  fame  time  that  they  loll  their  lim- 
T.Nitj  and  became  tutbld.     The  remainder  of  the  folution 
''-lidfoided  fomc  cryflals  of  a  fine  granular  form;  and  the 
iii poitioiD thiclLcned into  an  irregularly  Ihaped  maJs. 

/)  UiQilled  vinegar,  concentrated  to  a  fourth  part  of  its 

^ik  by  freezing,  düTolvcd  the  earth  with  equal  readinef;!, 

I     »tejving  from   it   the  peculiar   tufte  already   mentioned. 

Tfiis  acetic  Jbluiion  dried  fay  heat  into  a  pulverulent  reGduc, 

<i>guc(cing  iu  the  air. 

,■-  j  I  lilcewifc  boiled  a  portion  of  the  jargonic  earth  wich 
lic  of  concentrated  and  cauftjc  lixivium  of  pot-afh,  pre- 
-iily  heated  to  boiling.  1  he  earth  merely  fubfided  in  it 
.  loofe,  floccuknt  form,  without  being  dilTulved. 

■  ,f  It  i»,  then,  maiUreft,  from  the  foregoing  ejtperi- 
rits,  that  the  'Jai^gonia,  or  jargonic  earth,  is  entirely 
■rent  from  the  aluminous.  That  it  is  equally  diilin^ 
:i  tbc  roagnefian  earth,  has  already  been  proved  by  the 

-- .'.  abiiiJicc  of  all  magnefian  taße  in  the  fulphurJc  folu- 
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n,  as  well  as  by  its  incapability  of  abfofbing  cnbdBir 
1  However,  that  no  circumftancc  might  be  left  «no- 
red  in  this  examination,  I  re-diflblved  in  fuiphuric  «ü 

portion  tliat  yet  remained;  and  having  faiu  raced  with 
bonat  of  lime  the  folution  heated  to  boiling,  I  jUtend 

fluid  from  it  after  cooling.  But  neither  the  n6t»  nor 
<f  other  reagents,  could  difcovcr  the  fijiaUeÄ  figti  tf 
gnefia. 

i)    When  this  earth    was   tried  with    the    blow-pip« 
n  charcoal,  the  phofi)horic  fait  proved  unable  to  dif- 
■e  any  part  of  it,  although   its  action  was  long  conli-    , 
dj  for  the  earth  remained  in  the  clear  globule  of  tb* 
without  any  alteration.     Nor  was  it  found  in  any  Wi; 
eked,  when  fufed  with  foda  in  the  fmall  filverjpoen. 
wever,  it  diflolved  by  degrees,  complecfly,  snd  witlmit 
billig,  in  glafs  of  borax;  and  the  bead,  thus  [»KxlnW^ 
tinued  perfcftly  clear  and  colourlefs. 
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c  «fcirchcs,  whereby  the  rcfults  of  my  own  may  b* 
tither  confirmed  or  coire^lcd. 


The  pc^xtnion  of  the  ingrcJicnti'i  conltituting  ihe  jar- 
gon, is  yet  left  to  be  determined.  But  it  is  obvious,  that, 
whenever  new  conftituent  parts  are  difcovercd,  the  nature 
of  which  is  35  yci  entirely  unknown,  and  which  do  not  ad- 
mit of  being  treated  by  the  methods  hitherto  praililed,  the 
•icicrmiiuiion  of  iheij  proportions  c;uinot  be  brought  to  tha^ 
high  degree  of  accuracy,  which  may  be  expected  when  the 
Cbtmifl  purfues  a  beaten  path,  and  cannot  want  a  chemical 
knowledge  of  the  conllilucnt  parts  which  he  meets  with  iji 
ih;rubje£l  under  bis  examination. 

iieoce,  as  from  the  nuo  hundrtd  grains  of  the  jargon, 
i^bjtätd  to  this  anaiyfis,  I  obtained 


58  grs. ; 

3         ' 


i 


SiUx    .     .    B.i) 

„)  .  .  . 

Oxfd  af  iron    .   e)     .     .      . 

CO  •  .  . 

Remainder  of  undccompofed 
jargen   .    B.  j) 5 

The  quantity  of  this  newly  difcoveicd 
JARGONIA  may  be  cßimVcd  at     133 

^^'And  fuppoftng  that  thefö  remaining  undecompofed  five 
grains  coittnin  the  fanr,e  proportion  of  cnnJUtuent  parts,  wc 
Buy  cAinute  the  ingredients  in  100  parts  of  the  jargon 
to  be  the  following ; 
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Siltx    .     . 3»»50 

OxyJü/iron     ...:..       0,50 
Jargania 68 

100 

SECOND  SECTION, 

ucnce  which  the  cauftic  alkali,  when  «nployed  in  the 
id  ftatc,  exerts  in  promoting  a  more  complete  Atagttfo- 
n  of  the  harder  fpccies  of  ftoncs,  I  could  not  «void  fiA- 
ing   the  jargon  likewife  to  this  method  of  trcatmenl. 
to  avoid  fupcrfluous  prolixity  in  this  cflay,  I  (hall  coo. 
the  circumftantial  detail  of  thcfe  new  experiments  to 
analytical  procef*  only,  which  I  have  found  the  moft 
venicnt. 

■ 
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told;  another  part  of  it  reiruiiied  undifTolvcd,  and  was  fe- 
pvaifd  by  fikralion.  The  ferruginous  contents  of  this 
lift  ycllowtfh  folution  were  again  thrown  down,  in  the 
fcrm  of  brown,  flocculcnt  particles,  by  means  of  cauftic 
iDDnoniac ;  alter  which  they  were  colle£teil  and  igmied 
upon  charcoal.  The  precipitate  appeared  then  in  black, 
ßiiniflg  grains,  which  obeyed  the  magnet,  and  weighed 
vgmin. 

That  portion  which  would  not  again  diflblvc,  and  which 
fiill  pfcferved  its  former  yellowifh- white  hue,  I  likewife 
lieated  to  rednefs,  upon  a  piece  of  charcoal.  By  this 
nuDagerocoE  it  acquired  a  taint,  dark-brown  colour  at  the 
titft  moment  of  ignition: — a  phenomenon  which  does  not 
uiualljulce  place,  except  in  the  white  oxyd  of  manganefe. 
^hii  portion  weighed  ^  of  a  grain. 

f)  Upon  the  pulverized  jargon,  after  treatment  with 
«ids,  and  adding  the  above-mentioned  refiduum  of  j  of  a 
%rua  (i),  I  pouted  two  ounces  and  a  half  of  a  caußic  lye, 
^  which  the  lalinc  part  made  half  the  weight.  The  whole 
*M  tifcn  infpifiated  in  a  filver-crucible  to  dryncfs,  and  mo- 
derately ignited  for  two  hours  ;  by  which  treatment  the 
üufs  prcferved  a  pap-like  confiftence.  When  refrigerated, 
I  foftencd  the  indurated,  grey-white  mafs  with  water.  The 
[«jwder  of  the  ftone,  thus  feparated  from  the  alkaline  lye, 
when  waOied  and  dried  in  a  low-heat,  now  refcmbled 
(luiriaied  chalk,  and  weighed  128  grains. 


il]  \  then  faturated  the  clear  alkaline  lixivium  (r)  with 
i^iphuric  acid.  By  this  it  was  not  rendered  turbid  i  but 
uily  after  it  had  been  evaporated  to  dryneft,  and  the  läline 
lijfi  again  foftencd  with  water,  there  appeared  filUttui 
urth^  amounting  to  three  grains  after  ignition. 

t)  The 
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)  The  above  jargonic  powder  (f ),  being  now  preporai 
rdution  in  acids,  !  fiift  nfFiiled  upoa  ic  right  tilDO  it! 
ight  of  water;  and  upon  llm  mixiuic,  which  hwl  tS* 
led  :i  millcy  appearance,  I  poured  a  fafficient  quaiKitjr  of 
lie  fulphuric  acid,  tn  thi&meiiftnium,  ■iSi^ai  by  heir, 
whole  of  ihe  powder  (a  few  iinpurilics  excepted),  dif- 
'cd  into  a  limpid,  colourlefs  liquor.  After  coaling, 
re  fettled  around  the  fides  and  bottom  of  the  glafs-vefit] 
irregular  cruft,  confifting  of  white  cryllalünc  grain»» 
ch  again  diflMved  upon  affufing  more  water  of  a  wann 
pcralure.  This  being  done,  the  colourlefs  folution  mi 
porated  with  a  low  heat.     At  the  beginning  of  the  pn^ ' 

1  it  remained  clear,  but  afterwards  it  coagulated  ioH 
unilorm,  paliucid  jclJy. 


'}  When  thi«  gelatinous  coagulum  had  again  been  Sf 
ted  with  a  large  quantity  of  water,  it  dillblved  into  the 
ti  of  tranfpareiit,  vifcid  grains;  which,  collcäcdonto 
;r,  and  dcficcated,  refembled  glaffy  fand.  Thetis  being 
olcd  to  a  red  heat,  with  four  parts  of  mild  vegetable  al' 
i,    and    the  mafs    re-difiblved    in    water,    left    behiirf 
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orhen  igniied,  amounted  w  17J  grains  j  whkb  gives  6g  for 
[be  whole. 

^  the  conßitucnt  pans  of  thc/ur;0)>;,anilyl«tl, 
■  nut  huadrejy 
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iflutt  farther  mention  fame  of  my  other  analytical  pro- 
*«»>  repeated  on  that  fubjcft  under  circumftances  Ibmc- 
•^  dtverAficd,  and  alfo    the  obfcrvations  which   have 
"•turrrf  to  me  concerning  the  chemical  habitudes,  or  r^.. 
«tioM  ofjargonic  earth. 

^  Both  the  accurate  difcovery  of  the  proportion  of  the 
™t«te  caith,  and  its  thorough  leparaiion  from  the  earth  of 
J'fpini  arc  rendered  highly  diiBcult  by  their  intimate  union, 
-^  «'fll  as  by  their  ceclprocal  folution  of  each  other.     This 

'  i  bave  attained,  in  the  furcß  way,  by  the  method  juft 
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w  defcribcd  :  and  for  this  reafon  I  recommenil  tttit  u  tbi 
ft  among  feveral  that  I  have  attempted.  Hgwcvd 
ere  fecms  to  obtain  fomc  little  diffcrcnte  in  the  propw 

n  of  the  filiceous  earth,  depending  on  the  nature  of  Ab 
^cral  varieties  of  the  iargon^  which  is  hkewilc  DudB 
obablc  b/ the  fmall  differences  in  the  fpecific  weighlflf 
rions  fpecimcns  of  this  ftone. 

6)  If,  upon  the  mafs  obtained  hy  foftening  the  jjrgoi 
th  water,  after  its  ignition  with  caudic  alkali,  murildc 
fulphuric  acid  be  immediately  poured,  to  a  flight  iept 
fupcr-fatu ration,  the  whole  is  direflly  dilTolved,  elorty; 
d  without  refidue.     The  earth  precipitated  by  mew»  d 
ali    from  this   folutton,   hardens,  during  deficcation  Ü 
rmth,  into  tranfp.irent,  vitreous,  heavy,  folid,  and  brittle 
Tips  i  which,  in  the  moment  they  are  removed  from  li* 
at,  fly  into  fmall  pieces,  with   vehemence   and  nwfet 
ne  of  which,  if  not  inclofed  in  pa^r,  are  often  thrown  to 
reat  diflance.     The  higher  the  temperature-  in  which  d# 
th  has  been  dried,  the  greater  is  the  reGdue   left  bdiiaJ 
difiblved,  when  again  conveyed  into  acid  menftrua,  ft« 
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united  with  the  precipitated  iron,  that  the  above  precipiiuc 
acquires  a  pale,  redtlifh  colour  after  ignition,  ajiil  \i  bardiy 
anraäcd  by  the  magnet. 

Confequcntly,  not  (o  much  with  the  view  of  alcercaining 
ibt  pioportian  of  the  conlbtueiit  parts,  as  to  produce  the 
jargtnia  obfolulely  free  from  iron,  it  is  advilcablc  to  rc- 
dillblve  the  eirth  firft  obtained,  in  an  acid,  and  to  Tuparatc 
that  fmall  remainder  of  iron  by  prulBatcd  alkali.  I'hc 
iron  being  thus  got  rid  of,  the  earth  of  circon,  now  per- 
fectly pure,  Ifaould  be  at  kll  precipitated  by  mcius  of  an  al- 
kali, in  a  heat  of  ebullition. 

J)  To  obtain  the  circon-carth  in  2  ilate  of  eafy  folution 
in  acids,  it  is  necelTary  that,  after  precipitation  and  waÜiiiig, 
it  Ihould  be  drial  in  a  gentle  heat  only.  Strongly  ignited 
eirth  of  jargon  will  nut  diffolvc  in  acids,  unlcfs  again  prc- 
vioufly  prepared  for  that  proccfs  by  igniting  it  along  with 
auitic  alluli. 

t)  When  the  jargonia  is  to  be  precipitated  from  acid 
Ibliitions,  by  means  of  carbonated  pot-a(h,  the  point  of  fa* 
[  tintton  Oiould  not  be  exceeded  {  iince,  othctwife,  in 
pn^ionion  to  the  cuccCs  of  alkali  added,  it  will,  either  in 
pvt  or  wholly,  be  re-dilTotved  in  the  fluid,  and  can  only 
tbabe  made  to  rc-appcar  by  adding  frcfli  acid  to  the  fuper- 
I  WW»  alkali.  However,  this  earth  is  not  re-iliflblvcd,  if 
It  piccipitation  is  performed  by  auAif  vegetable  alkali, 
li  the  fluid  Ihould  happen  to  be  fuper-laturaced  with 

)  Of  til  the  acid  folutions  of  Jargonlc  earth,  that 
I1  is  prepared  with  muriatic  acid  has  the  greateft  ten- 

y  to  cryftallizc.     If  committed  to  fpontaneous  cvapo- 

'j  ihzmuriai  ofjargania  Ihoocs  into  very  flender,  acicu- 

O  lar 
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cryftdls,  radiated  in  a  diverging  dire£Hon,  which  COIH 
itc  dry  bn  expofurc  to  air. 

g)  The  jargonia  is  net  at  all  difpored  to  viciifaflion ; 
hich  is  proved  by  the  following  expetioicntj  A  gfafi 
t,  compofed  of  60  grains  of  jargonia,  and  40  ■gtwa  of 

1(1  rI kali  prepared  from  tartar,  was  expo&d,  inacnici- 
madc  of  day,  to  an  intenfe  and  long  continued  fit». 

t  hv  thix  procefs  not  only  was  no  union  of  thefc  two 
l)ilai>ces  cftcacJ,  but  they  even  entirely  leparatcd.  Th 
kali  fixed  itfcif  on  the  fides  of  the  velTel  in  indurued 
ainij  and  in  the  middle  thcjargonic  earth  lay  by  itfcif, 

the  form  of  a  coarfe,  harfti,  and  loofcly  conglucinroi 
wder,  of  a  Ttllowifh-whitc  colour. 

,1-    i      ....n- 

[  m  ] 


CHEMICAL  KXAMINATIWN 


IlYACiyTH. 


r  giving  the  firft  information  of  the  new  fimple  cartb 
'''fcovercd  in  the  Jargom)f  Ceylon,  I  de>:larcd,  at  the  fame 
'"at,  my  earned  defirc  of  feeing  ibis  difcovery  farther  pur- 
'wed,  and  confirmed  by  probatory  refc^irches  of  able  che- 
*Diäs,  That  wiib,  however,  remained  unfulfilled,  with  the 
«deception  of  fome  few  experiments  made  by  Gmdin.  It  is 
probable  that  the  few  opportunities,  which  have  hitherto  oc- 
^rred  of  obtaining  jargon  pebbles  in  a  fulEcient  quantity, 
'jve  prevented  chemifts  from  inftiiuting  a  particular  in- 
'l"iry  into  their  nature.  They  will,  therefore,  it  is  hoped, 
niui  picafure  in  hearing,  that  the  fame  earth  is  likewif«  con- 
1  aiiothei  gem,  the  Hyacinth,  which  may  be  eafil^ 
»1,  and  i:i  fi:£cient  quantity.  This  information  will, 
-,  dufe  furprize,  fiiice  the  analyfis  of  the  Hyacinth, 
ed  by  V'sri.  Bergman,  appears  to  have  'been  long 
e  confinoed  by  its  general  leception.  According  to 
*,  ihc  Hyacinth  is  fuppofed  to  coiifift  vf, 


O    2 
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40  .  .  .  jirgil, 

25  .  .  .  SiUx, 

20  ,  .  .  Linu^    and 

13  .  .  .  Onyd  tf  iren. 


I 


l'rhet«{ore,  10  obvjät«  all  doubts  that  may  w\iv  qoncein» 
[  Üie  corrcÖiiefs  of  my  prcfcnt  andyfis,  I  declare  be» 
Be  h&nJ,  that  it  is  not  merely  the  refult  of  ouc  fingleanil 
lerficial  dccompofition  of  the  Hyafimh,  but  of  fcreol 
lulyi»  ot  that  gem,  petfoimed  ai  difTcreiit  imerrtit  ef 
',  and  in  every  rcfpefl  complete, 

iTho  native  country  of  the  Hyacinth,  which  was  thefiib- 

of  the  fullowiiij;  experiments,  is  Ceylon. — Whether 
Lfe  fpecies  of  flunes,  which  in  £uropi-an  countries,  in 
U/rni'ff,  fta!yt  and  France,  for  ijidance,  are  IndicaUil 
\  (hi»  denomination,  are  true  Hyacinths,  I  bnve  a«, 
I  yet,  been  able  lo  convince  nivfclf  by  any  fitisfiiäot/ 
Vof.  ■      I 
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I)  This  pulverized  hyacinth»  digellcd  with  two  ounces 
T  nitromuiiatic  acid,  yicUcil,  upoa  facurating  the  Iblutioa 
with  pot-nfh,  a  lighi-brown  precipit«r-,  gf  3}  graiiii,  wlien 
dried.  Ammoniac,  kidded  to  it,  dtiT>)lved  nuihing;  and  U 
remained  colourlefs,  ATtL-r  the  precipitate  had  been  again 
fepataicrd  from  the   volatile  alkali,  I  put  it  into  muriatic 

t*d,  which  diflblvcd  its  ferruginous  contents,  leaving  a 
ihe  earth  hcliind,  which,  when  ignited,  weigJied  l|- 
%n.  The  portion  of  »Vs«,  precipitated  by  caulUc  am- 
siiac  fioni  the  muriatic  folutian,  weighed  ^  grain,  when 
ignited,  and  became  black  and  refpiendent.  \  fuTcd  it 
with  *  neutr:^!  phofphat,  upon  charcoal,  in  order  to  find 
rtber  it  contained  matiganKfc  -,  but  no  traue  of  it  was 
Keptible. 

fc  The  above  ij  grjin«  «f  earth  (h)  were  now  adJei 

|in  to  the  hyacinth,  alter    tre:itnient  with  acids.     The 

pe  was  then    fubjeiSleJ  to  red-beat,  with  fix  times  its 

antity  of  caullic  alicali,  in  the  manner  explained  in  the 

^  on  the  jargon  of  Ceylon ;  the  ignited  mafs  was  again 

ified  with  water ;  and  the  earth  remaining  after  this 

weighed  113  grains,  when  collcfied,  edulcorated, 

)  The  alkaline  lixivium  was  then  faturated  with  mu- 
:  add,  and  evaporated.     At  iirll  it  continued  clear  ; 

P  towards  the  cndßUceaui  earth  feparated,  the  quantity  of 

Hch,  after  ignition,  amounted  to  6  grains. 


f  1)  Upon  ihofe  123  grains,  previoufly  well  waOied  with 

poured   a   fufficient   quantity  of  muriatic  acid; 

jAich,  with  the   afliftance  of  heat,  diflolved  nearly  the 

«'!e,8  trifling  refidue  excepted.     This  muriaticfolution, 

a  moderate  heat  to  a  fixth  or  eighth   part, 

t  its  fluidity,  and  formed  a  limpid  gelatinous  coagulum. 

O  3  u 
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It  was  then  covered  with  water,  and  expofed.  With  re- 
peated agitation^  to  a  digefting  heat.  By  this  managemenl, 
the/iliceüus  earth  feparatcd  in  (limy,  intumefced  grains,  and 
weighed,  after  igtiition,  23J-  grains. 

•  '  "■       ■ 

/)  The  folution,  thus  freed  frohi  its  (Ilex,  Was  how  (atu- 
rated  with  a  boiling  lye  of  mild  alkali ;  aAd'  the  precipiute 
^as  wafhed  and  dried  in  the  air.  This  laft  Weighed  114 
grains,  proving,  upon  every  trial,  io\yt  jar gonic  earth.  A 
fourth  part  of  it,  heated  to  rednefs,  weighed  ib\  graijiu'; 
whfcK  mike  the  whole  amount  to  66  grains. 


•   • 


J)"  The  above  6  grains  (d)^  with'  the  23^  graini  (e)  in 
the  whole  29^-  grains  of  f^liceous  earth,  were  ignited  with 
a  quadruple  weight  of  vegetable  alkali.  When  this  maß 
)ia(t6een  again  Toftened  with  water,  it  left  a  refidue,  which 
Icxtraüftcd  by  muriatic  acid.     From  this  muriatic  folution, 

■      ■       ■      ^ 

alfo,  when  faturated  with  pot-afli,  jargonic  earth  fell  down, 
weigtiing  4  grains  after  ignition.  Hence,  fubtra<äing 
thefe,  the  quantity  of  filiccous  earth  is  reduced  to  25^ 
grains. 

One  hundred  parts  of  hyacinth^  therefore,  have  givefl 
yargimif   .     .    /) 


I        ■ 


■i)     •     '       4i 


Sikje       .     .     . 
Subtract    • 

g)  . 

\ 

Oxyd  of  iron     . 

b)  . 

25     .    . 
Lofs 

»5 
0,50 

1 

95,50 
4.50 

• 
■ 
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What  I  have  already  mentioned,  when  treating  of  the 
Jargon  of  Ceylon,  hoth  with  rcfpcct  to  the  variation  in  the 
proportion  of  the  (i!ex,  and  the  fmall  quantity  of  iron  (lill 
remaining,  whirh  may  be  fcparated  by  means  of  Pruflian 
alkali,  applies  likcwife  to  the  hyacinth. 

Hence,  ih^jargtrt  of  Ceylon,  ind  the  hpci>tlh\  (boulJ,  in 
■  jt'ife,  be   ranked  in  the  fcries  of  natural  bodies  as   iw» 

■:  its  ;  or,  if  it  be  prefefred,  «s  twa  genera,  under  one  pe- 
'  i  ar  ind  d\a\n&  ortirr  e/jtones.  But  which  of  ihefc  two 
('S  enlttie«!  lo  preference,  in  giving  its  name  to  the  ge- 
nu? ' — The  jargon  hkfi,  Indeed,  alr«dy  obtained  that 
Jiilin<üion  i  but  ought  it  not  to  be  transferred  to  (he  hya- 
cinth, being  a  gem  much  older,  longer  known,  and  more 
tfteemed? — If  fo,  the  denomination  hyacinth-tarih  Ihould 
■^•tn   be  adopted,  and    fubßitutcd  to  that  of  c'lmnia,  w 

■  -ginia.  ■■11  X 


xw. 


[   2«0  ] 


XIV* 


CHEiVIICAL  EXAMINATION 


OP-THt  iUPPOIBD« 


.<        '■  «f 


HUNGARIAN' REV  SHORL. 


JL  HE  ibffil,  found  at  B§inii^j  in  Hungary,  and'caUed 
r/i  Sborlj  is  there  dug  up  from  a  bed  of  quarz,  ftratified 
with  (hiftofe  mica.  Its  colour  is  a  pale  brownifli-red.  Its 
figure  is  a  column  ftrongly  furrowed,  or  channelled,  length« 
ways,  which,  in  my  fpecimens,  exhibits  a  reäangular  paral- 
lelopipedon.  The' larger  fi)tfflMehs  which  I  poflefs  are 
I  inch  thick ;  but  thefe  fhdrls  are  commonly  thinner,  and 
form  only  nccdlc-lhaped  cryftals,  the  external  furfaces  of 
which  arc  ftriated,  and,  as  well  as  thofe  of  the  fragment!, 
ftrongly  (hining.  Their  crofs  fra^ure  is  filiated  |  the 
longitudinal  fradure  of  a  medium  between  the  foliated  and 
uneven,  and  in  fome  parts  of  the  minute  conchoidal.  The 
fpl  inters  of  this  foi&I,  and  thin  edges,  are  tranfparent,  like 
the  light-red  filvcr-ore,  which,  in  general,  it  very  much 


*  J^ern  mentions  itboniz  as  the  place  where  it  is  found.     See 
IÜS  Cmtahiut  Meth.  et  kais^  de  la  C^lUß,  d.  F^gtL  Tom.  i.p.  i68* 
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rdnnbl«  when  tn  fragments.  It  breaks  into  rmall  acutc- 
angulsr  pieces,  which,  however,  (hew  a  very  great  hard- 
nefs  »n  trituration  ;  and  the  colour  of  the  powder  is  between 
ibe  orange  and  brick-red.  Its  fpecilic  gravity  I  have 
^Mincl  to  be  4,180. 

It  was  undoubteüty  the  oblong  form,  together  with  the 
ftriaied,  fluted  fur&ce  of  its  cryßais,  which  occafioncd  this 
fofiil  ro  be  clafTed  under  the  tribe  of  fliorl :  whereas  other 
mtocralogifts  think  thcnifelves  entitled,  from  its  colour  and 
fraöure,  10  reckon  it  a  garnet. 

But  it  will  be  made  evident  by  the  refults  of  the  following 
»nalyAi,  that  this  mineral  body  belongs  neither  to  the 
one  nor  to  the  other  of  thofe  fpecies  of  ftones,  nor  at  all  ta 
the  cUi's  comprifing  the  genera  of  earths  and  Aones.  On 
the  contrary,  it  will  appear  that  it  confifts  of  a  puuliar, 
.'  ,^;«Ä,  mttaliicjubßanct* . 


I  «}  I  expofcd  a  piece  of  this  mineral,  in  a  crucible  madt  of 
^  Ktj,  to  the  heat  of  the  porcelain  furnace.  Bythis  it  fuffere^ 
^k  JUdange  as  to  figure  and  luflrc ;  but  the  colour  palTed  in- 
^Hfs  a  deep  brown-red. 


t 


i]  Another  fpecimen,  that  was  fubjecled  to  a  porcelain 
cbar<oai-frucibU,  burft  into  angular  grains ;  while 


Forthf  quantity  of  thi»  rather  fcsrce  fofJil,  requiiite  to  thift 
ciilrCt.    1   lit)  indebted  10  ihr  kindnefs  of  Cmoi  lflirttn,-9^ 


•  ■  ■ 
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Its  colour  <ihahged  to  a  &int  light-brqwn;  and  fcarceTy  anj 
of  its  ongioal  liiftre  redfiainied. 

'  ■  ■         ■ 

•  ■ 

c)  When  nifed' with  an  alkaline  phofphat,  upon  char- 
coal, before  the  blow-pipe,  no  folution  eiifues.  The 
globule  acquires  a  pale  reddiih-grey,  and  turns  opake. 
A  gentle  pfefltire  ihakes  it*  fall  afunder,  in  the  form  of 
land:       •  *  •       .  # 


I  ■ 


d)  Melted  borat  of  ibda  (borax)  diffolrc^  it,  uniting  with 
it  to  a  clear  vitreous  bead  of  an 'hyacinthine  red. 

e)  If  the  powder  of  this  fbffil  be  fufed'in  thefilver  Ipoon 
ygrhh  fodoy  it  gradually  diflolves,  and  the  globule  becomes 
untranfpatent,  and  of  2^  rcddifh  white  colour,  after  cooh'ng. 

•*■•'•  :.  : 

In  order  to  examine  the  agency  of  acid«  on  this  mineral, 
when  finely  pulverized,  I  inferted  feveral  portions  of  it  in 
four  feparate  phials,  and  poured  upon  one  fulpburicy  upon 
the  other  nitric y  upon  the  third  muriaticy  and  upon  the  laft 
nitro^'muriat'u  acid  ;  fubje;<äing  them  all  to  long  digeftion in 
t  ftifong  heat.  Np.aiSUpn  enfued  in  either  $  for  the  fbfil 
was  again  taken  put  j^f,  each  acid  without  any  altcratiim.  .- 


c. 


Having  blended  one  hundred  grains  of  the  fo£l,  fincljf 
levigated  with  four  times  itsf  weight  of  cauftic  pot-alh,  J 
expofod  it  to  a  rcd-hcat  for  one  hour.  When  rcmori^ 
Jtrom  the  fire,  I  foftcncd  it  by  water,  fuper^fatunited  wi* 
muriatic  acid,  and  fubjcöcd  it  to  digeftion.    There  feeme^ 

I  \^  ba^ 
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fnii  I'ltic  "of  it  diflblved,  and  the  undlfTolved  part  lay  i 
i' Mttom  of  ihe  veflel,  as  a  white,  teniicioiis,  and  hcaiH 
-.i!i.  When  ihe  mixture  was  thrown  upon  the  filter 
lii  iitin  to  feparate  the  fluid,  it  pafTed  through  the  pores  d 
ltitpa|>cr  in  the  form  of  millc.  For  this  rcafon,  I  put  ti 
wblc  again  together  int»  one  mafs,  dihtting  it  with  i 
;,.'-j[ct  (juajirity  of  water;  and  the  earth  having  fubfid« 
-:  3+  hours,  the'  water  was  decanted,  and  the  redimcnl 
■■':J  in  a  wann  temperature.  By  this  management  1 
-:■■»  acquired  a  rcdditb  colour. 

This  feemed  to  indicate  that  the  cohefion  of  this  IhSil 

'  not  yet  perfeäly  loofcnect.      I  therefore  ignited  it  ODC< 

re  with  100  grains  cf  the  caufiicTalc,  and  again  digcfted, 

■'\  muriatic  acid,  the  mafs  previoully  foftened.     Even  hi 

;  cife  the  mixture  rerembled  milk,  a:id  continued  feveral 

ill  this  Aatc,  without  becoming  clear.     I  dihrted  it 

I  with  mure  w^ter,  and  made  it  boil  :  upon   which  the 

-  ■  ii  fcparated  in  dt-tachcd,  flocculent  particles,  which  then 

I 'ted  of  bcin^  eollcflcd  on  th«  filter.     Hut  thcy'ad- 

-:fd  to  it  very  flrmly  and  chmmily  ;  which,  npdr  cxiicci* 

.1,  rendered  its  feparation  dilKciilt. 

I  ijißitutcd   fcvEral    preliminary  expeiimcnis  with   that 
jwiion  which  .could  be  collciflcd;  by  which  I  learnt,  th 
in  ihis  infiance,   I  was  engaged  with  a  peculiar  mtlai 


1). 

I  ftpcatcd  the  Jccompofition  of  the  foITil  with  fuch  a 
vJnifiön  of  the  procels,  as  to  avoid  the  difficulty  in  fe-' 
?*Wiiig  and  collefling  the  prci:i|iitalc,  which  jook  place 
"> the  preceding  attempts.  ' 
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Two  hundred  grains  of  the  foifil,  finely  pulverized,  s 
.mingled  \yich  five  times  their  quantity  of  carbonated  alb 
were  ignited  in  a  porcelain-pot.  The  mixture  entered  ii 
a  thin  fufion  ;  but  when  poured  out,  it  coagulated  to 
greyifii-white,  denfe  mafs  of  acicular  cryftals»  at  the  upp 
furface,  and  of  a  fibrous  fradure.  This  I  triturated  ai 
liquefied  in  boiling  water.  A  white  precipitate  foon  fu 
fided,  from  which  the  fupetnatant  liquor  was  filtered  o( 
and  faturated  with  muriatic  acid.  By  this  nunagement, 
white,  flimy  earth  fell  down,  that  weighed  eight  g|rai 
after  drying,  and  confided  of  a  mixture  of  argillaceous  a 
filiceous  earths. 

The  refiduum,  waflied,  and  deficcated  in  a  gentle  hes 
appeared  as  a  white  loofe  earthy  and  weighed  328  grains. 


E. 


This  white  earth  was  fubjeäed  to  a  number  of  expe 
ments;  the  refults  of  which  were,  as  follows. 

I.  hi  relatione  to  acids. 

a)  tt  (bon  diflblved  in  dilute  fulphuric  acid^  and  afibn 
a  clear  folution,  which,  when  cxpofed  to  the  air,  eva| 
rated,  leaving  a  white,  turbid,  paftc-like  fubffance  bchi 
it. 

h)  Nitric  acid  likewMe  formed  with  it  a  limpid  folut» 
By  fpontaneous  evaporation,  this  acquired  an  oily  coni 
ence,  and  depofited  minute  tranfparent  cryftals,  the  prii 
tive  figure  of  which  was  an  oblong  rhomb,  and  feeoifid 
change  into  an  hexahedral  plate,  or  table,  by  the  truncat 
«fits  two  oppofite  acute  angular  ends. 

5  0  w 
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c)  When  the  folution  of  this  earth  in  muriatic  add  was 
left  n  evaporate  of  itfelf,  it  thickened  lo  3  bri^hc-yellow, 
ieir,  gduioous  fubitance,  beneath  which  there  fiiot  a 
ujniity  of  very  fnull,  clear,  cryltalline  grains,  of  a  cubi- 

-i  l'ufüi. 


in  thefe  acid  fblutions  there  remalnei]  between  üve  and 
'  I  pini  of  ßUcnui  earth  in  the  hundred.  However,  a 
■-■-may  ol  JUictius  earthy  to  appearance  ftUl  mure  condcra- 
'1  was  yet  left  behind,  in  combination  with  the  white  earth, 
ind  entered  with  it  into  the  folucions.  Itii  by  this  circum- 
I  fimcc  that  thefc  falutions  are  reduced  to  a  gelatinous  coagit- 
luiD,  a:ul  that  a  more  regular  cryftallizacion  is  impcJcd. 

3.  Rtialimi  tf  thtf.-  j'atutiiHs  to  the  fncipitatlng  media. 

»}  Cttrhtnal  efpat'Op]  precipitates   (he  dilTolved  earth  in 
flvhite,  light,  flocculent  form. 


}  Caußic  ammoniac  produces  the  fame  etfe£t. 

J  Prtijfiat  t/fot-aß)  affords  a  large  precipitate,  mixed  of 
IH^grccn  and  brown. 

ij  TinSlure  tfgoJli,  or  gaUi>:  acidy  throws  down  a  browtl- 

nl  precipitate,  of  very  confiderable   bulk.      If  the  folutis| 

b»  non  been  previoufly  diluted  with  much  water,  it  t 

I  |alj  like  blood.     Alkalis  feparate   nothing  Irum  the  At- 

cutcd  fluid.     The   precipit;(te,   when  coUei^cd,   waQicd, 

inddricd,  ha«  the  appearance  of  Kerim^i  mineral [mA  ful- 

Jiatedoxyd  ofaniimony).     When  I  expo  fed  If  grains  of 

-kpowdcTloawcak  heat,  upon  coals,  in  afmall  crucible,  it 

T.ediaiely  glimmered,  and  turned  while.     After  this  dc- 

-  cc  of  ignition,  it  was  found  to  weigh  6  grains. 

_.  ,J  Whe« 
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■  i 

i)  When  combined  wiib  acid  of  arfemcy  «  white,  j>r 
piUtc  cnuics. 

t 

f)  The  fame  is  occafloneJ  by  fho/phsric  acid. 

g)  Acid  of  tartar  produces  a  white  precipitate,  but  wh 
foon  entirely  rc-diiTolves. 

h)  The  fame  takes  place  upon  the  addition  of  Qxalic  aci 

I )  A  fmally//V/  of  tin  wa?  immcrfed  in  a  phisl,  foil  of 
knuriatic  folution  of  the  foffil,  and  provided  with  a  ftopp( 
After  fome  minutes  a  faint  rofe-coloUr  (hewed  itfclf  arou 
the  ftick  of  ///;,  paffing,  nt  laft,  into  a  beautiful  ainethyfii 
red. 

k)  Another  phial^  capable  of  .being  clofed  wkh  ;l  ftoppi 
was  filled  with  this  muriatic  folution,  but  diluted  with 
times  the  quantity  of  water  \  and  into  this  I  put  a  fm 
ftick  of  zinc.  The  foluiioa  ^t  f^rft  changed  to  a  vip} 
but  afterwards  to  a  deep  indigo-blue.  When  placed  ir 
warm  temperature;^  in  an  uncovered  di(b,  the  iblution  grac 
ally  loft  its  colour,  and  dcpofitcda  white,  bulky  precipitat 
which,  when  feparated  by  filtration,  and  again  diftblved 
muriatic  acid,  retained  the  fame  properties  as  the  earth  < 

before  the  fulution. 

-  •. 

/)  But  the  muriatic  folution,  when  combined  Sv: 
Hahnemaii's  acidulous  liquor^  impregnated  with  fttlphurei 
gas  *,  remained  luialtercd. 


m)  However,  Brguin^s  Mphuret  cf  ainmoni4Ky  wUtA 
that  mixture,  gave  it  a  dirty,  green  colour,  and  pcodiftca 
biueifti-grcen  precipitate.     If  tl^e  white  earthy  jii  jchei 


•**- 


•  IIahiicm;m*s  Wine  Proof,  Sec  Crcns  Principles  erf  CUcnuft 
vol.  ii.  page  isi,  ffö/i\-^Triinn'.  '     "    '  '-•*-• 

/.I 


■t7fc,  lie  covLrc!  with  lii  ^  fu.iv:,   i:  '. ^    iiinKili.itil".   iiiij-u!  of 
k.  browiiiih-irrecn. 

3.    Hahitudts  cf  the  above-mentioned  earth  in  the  dry  way, 

a)  Fifty  grains  of  the  white  earth,  mentioned  above/ 
when  ignited  in  a  crucible,  were  afterwards  found  to 
weigh  38  grains.  As  long  as  it  continued  warm,  it  ex- 
hibited the  yellow  colour  of  fulphur ;  which,  however,  diC- 
speared  upon  cooling.  This  earth,  alter  ignition,"  is  no 
longer  aßed  on  by  acid  nienihua. 

')  But  if  the  earth  be  heated  to  rednefs  upon  charcoal, 
it  firil  becomes  reddiih,  and  then  of  a  flatc^bluö.  By  this 
treatment  it  alfo  fufes  into  an  ill-fiiaped  globule,  which,  after 
refrigeration,  prefents  a  finely  radiated  furface.  However, 
this  melting  is  eiFe£led,  perhaps,  only  by  a  fmall  portion  of 
.    aliuli,  which  ftill  adheres  to  the  earth. 

c)  The  fame  earth,  when  fufed  upon  charcoal,  with  a 
neutral  phofphat  and  horax^  or  with  foda^  in  the  fmall  fpoon, 
yuUs  the  fame  refults  as  does  the  rough  foffil,  when  treated 
wilhthefe  fluxes.     (A.  c.  d.  e), 

d)»  This  white  earth,  alfo,  mixed  and  conveyed  with  a 
pn)per  enameUfluxy  upon  porcelain,  and  baked,  produced  a 
pore  ftraw-yellow  colour,  of  a  good  body.  This  colour 
^  likewife  obtained  by  the  raw  mineral. 

0  At  laft  I  attempted  to  reduce  it  to  the  reguline  ftate. 
For  this  purpofe  I  blended  60  grains  of  the  white  earth, 
Ignited,  with  30  grains  of  pulverized  colophony  (the  refidue 
ifter  the  diftillation  of  the  etherial  oil  from  turpentine), 
>ndciiufed  this  lad  to  burn  away  by  means  of  ä  gentte 
'  fiit.  No  fooner  had  the  flame  ceafed,  than  the  earth  ap- 
peared 


soS      XIV.    Chemical  Examination  qf  the 

peared  again  as  white  as  before.  It  was  next  divided  inta 
two  parts*  The  one  half  of  it  was  mingled  with^  2o 
grains  of  pulverized  white  gjafs  and  lo  grains  of  calcined 
1)orax,  and  indofed  together  in  a  crucible  made  of  charcoal. 
The  other  half  was  introduced — ^alone — into  the  cavity  of 
thecharcoal-cmcible,  covered  only  with  amixture  of  glafsand 
tx>rax.  Both  crucibles,  well  fecured,  were  then  put  into 
the  porcelain-furnace ;  and  both  afforded  the  fame  produfi  | 
which  confifted  of  an  irregularly  fiifed.  flag^  or  icoria, 
brownifb  at  top^  light-blueifh-green  below,  and  of  a  finely 
porofe  fra£lure,  with  fome  detached  large  air-holes,  the 
interior  üdes  of  which  feemed  to  be  confufedly  ilriated. 

This  fofni,  therefore,  belongs  to  thofe  metallic  fitbßanas 
which  appear  to  be  incapable  of  being  exhibited  in  the  fiate 
of  a  fufed  metallic  bead. 


F. 


The  fum  of  thefe  refults  fumiihes  feveral  arguments, 
vpon  the  ftrength  of  which  I  do  not  fcruple  to  confider  the 
tidjborl^  as  k  has  been  hitherto  called,  of  Boinik  in  Hun-- 
foi-y^  at  a  natural  metallic  oxyd.  The  phenomena,  upon 
which  I  ground  my  conclufion,  are :  That  the  white  earth, 
fubjefted  to  ignition,  becomes  yellow,  reddifb,  and>  in  cein- 
ta£l  with  charcoal^  blueifh ;  that  it  produces  a  yellow 
enamel  colour ;  that  it  is  precipitated  from  its  folutions  in 
acids,^  by  Pruffian  alkali,  gallic  acid,  and  alkaline  fulfAuret ; 
that,  when  treated  in  the  humid  way  with  tin  and  Ziinc,  it  u 
recovered  in  dark  flakes,  the  folution  then  acquiring  a  red 
and  blue  colour ;  and,  laftly,  that  it  ihews  a  very  flrong 
tendency  to  combine  with  oxygen.  It  is  on  account  ol 
tkis  laft  property,  that  the  crude  fofiil,  as  being  fully  fatu- 

rated 
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rated  wiih  that  acidifymg  principk-,  is  Infoluble  in  acids, 
ami  is  rendered  cap-jble  of  fohiiien  only  whtn,  by  ignition 
with  an  alkali,  i*  is  «icpriveJ  of  a  parr  of  its  oxygen.  For  thiB 
reafon,  likewilc,  when  1  ignited  the  rough  loflil,  in  a  fub- 
fefjiMTJt  anal*tiC4l  oxpetitnent,  with  only  two  part*  of  vo 
gocablc  alkali,  (he  earth  obtained  did  not  prove  fo  while  »nd 
loo<e  as  that  fufcd  with  five  or  fiv  parts.  I(  aKo  diRblyed 
bji  IrrperfcÖly,  in  muriailc  acid,  and  not  at  all  in  the  fill- 
phurk  and  nitric. 

To  ihefe  fai£H  muft  be  added  the  phenomenon^  that  tli« 
muriatic  folution  of  that  lubftancc  became  changed  into  a 
blue  liniSluTc  by  zinc ;  but  when  dccauted,  and  cxpofed  to 
open  air,  in  a  warm  place,  it  a^ain  luil  its  colour,  by 
iokbibing  oxygen,  and  dep^fiicd  a  white  earth. 

Another  phenomenon,  probably  the  confeqncnce  of  fu- 
per-faiuration  with  oxygen,  look  place  when  I  endeavoured 
la  promote  the  cryftallization  of  a  complete  muriatic  folu. 
lian,  by  evaporating  it  in  a  fand-bath.  I'his  was,  that  the 
liquor,  which  had  before  been  perfci£lly  clear,  acquired  a 
iiitbiiiners  and  refemblance  to  milk,  by  the  heat :  nor  could 
It  wf  more  be  rendered  a  limpid  folution  by  the  freOi  ad- 
iliiiuii  of  acid. 

It  is  fiifficicntly  Qiewn,  by  feveral  of  its  properties,  that 
''"i  mctjllic  fubilance  docs  not  belong  to  any  of  thofc  at 
'  "'fnt  known,  but  rather  deferves  to  be  reputed  a  new, 
i-culiar  genus  of  metals.  Among  thefe,  the  copious 
""■""i"-iil  predpiiatif  produced  by  the  gallic  acid,  furnilhes 
*"  eafy  tell  and  fpecifig  means  of  dilti hguilhlng  it  from 
Other  metals. 

We  are  yet  to  give  this  new  metallic  fubftance  an  ap- 
ptopriaie  name. 


[red  SfMu  .  ^  -—tig  found  for  a  new  fofiil  wbidk 

,  .  ,ü»i-ac1eriftic  properties  (ui  whicb 

_  .M^icm),  I  think  it  beft  to  choofc 

ptfjns  noUiing  of  itfelf,  and  tbiK 

..  .aTvneous  ideas.      In  confetjuencc  of 

.  ^*e  ji  the  Uranium,  I  fliall  borrow  the 

.  «1.^:  luUlance  from  mythology,  and  is 

_  s  ^lis^t  the  firft  Tons  of  the  eatiii.    I 

._   ■<«,  metallic  genus  TITANIUiM'jrfj 

-.«.  mineralized  by  oxygen,  oi  »Mji  ^ 

y^e  /ir//,  but  ptrhapt  not  tht  nfyßum, 

._ li  i*  the  following  cflay. 


^ -i^SfJ  JtnMvijifV,  by  Kifwan,   Mineralogy,  id. 
^p.  i:,  »  the   fame,  or  an^lngoiis  to   KliprDttft 
It  ^-wm  '  F'indf!'  «/ Mcdirn  CtrmiJJri,    ,loo.  LooL 
„^»»»i.— Trenn. 


t  •■■  ] 

XV. 

Chemical  exajiixation 

or 
y£ll'  FOSSIL,  Jrom  the  DiaM  of  Paffau.' 


[ONG  the  various  and    hitherto   unknown   cryftal- 

ions  of  fome  foflils,  which  profcflbr  Hunger  has  dif- 

in  the  bifhupric   of    Paflau,  and  whole    external 

tcrs  he  has  defcribed*,  there  is  one  particularly  rc- 

BUrliablc,  as  even  its  conltituent  parts  arc  not  yet  known. 

The  cryftals  ofthat  foflil  are  finall  quadrangular  rhom- 
tk  oolumns,  of  a  reddJIi,  greyiih,  ajid  biackifh-brown 
dolour.  Their  fiitc  varies  from  ^\  to  i  ot  an  inch.  Their 
I««!!  facets  are  joined  alternately,  under  angles  from  135 
"  45  tlcgrecs.  Both  their  ends  form  very  Iharp  angles  ; 
^  tile  inclining  fides  ilfue  from  the  obtufe  lateral  edge, 
ifleir  furfjce  is  fmuoth  and  refplenJent,  Their  crofi- 
^<tK  is  dim,  hut  their  longitudiJial  frad>ure  exhibits  a 
">iillmg  luflre.     The  fmallcil  cryflals  of  that  mineral,  and 


fomnj 


mcs  its  edges,  are  tranfpareut  i  but  it  is  often  totally 


l<tiachiuHgtn    unJ  EnidtciHit^m  aus  Htr  Naiurkun 
•aJ,  M«  St.  Berlin,  1794. 


opake 


-erai  pliers  tn  Ac  nes^imiAnaid 

,^tt  SUtMti,  in  il>e 

:    litnod  altnys  occur 

i::xd  ftooT  nuttcT,  da 

-r  1  greyiJli,  or  gTtankHiÄtt 

>.crJc,  quarzi  tnka, 

iimxiHKS  all  togeiher  «tv  ^AAvik 

^^aaif  one  or  two*. 

A. 

of  litis  foffil  is  3,510. 


ica  TzrMeä  upon  charcoal,  befae  i*e  I 
If  [^onrkable  change,  except  dot  k*  J 
e  Mibles  were  produced  od  didr  t 
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weight  was  diOoIved.  This  fplution  had  a  Araw-ycllow 
colaurj  and  che  addition  of  caultic  ammoaiac,  in  cxcefs, 
afforded  a  precipiuie,  whofc  appearance  and  confiftence  «- 
lembled  p;illc  made  ofilarchi  bul  which,  when  dried  and 
ground,  «xhibited  a  loofe,  ycllowifli  powder.  The  re- 
maining fluid  contained,  alfo,  fome  cakauiui  turib-,  which 
I  pcccipitatcd  from  ic  h^  carbonat  of  foda. 

What  remained,  after  the  extraction  by  means  of  the 
wid,  I  fuhje^ed  lo  ignition,  together  with  four  times  its 
weight  of  mild  aiicali,  prepared  from  tartar.  It  was  next 
&turated  to  excefs,  and  digelled  with  muriatic  a£:id,  and 
filtered.  Siiiceoui  earth  was  then  Icti  behind  on  the  paper, 
CuiHic  ammoniac  threw  duwn  from  thi&  foluiion  a  preci- 
pitate perfcÜly  rei'embiing  the  foregoing;  to  wliith,  there- 
fore, it  was  added. 


The  external  appearance  of  this  precipitate  led  me  to 
fufpedt  in  it  the  prefence  of  aluminous  earth,  impregnated 
with  iron.  However,  It  was  not  found  to  be  fo  upon  far- 
ther examination  :  for,  after  I  bad  again  diflolved  it  ia 
muriatic  acid,  and  once  more  precipitated  it  from  this  lafl 
Calution,  the  cauftic  alkaline  lye,  with  which  the  precipi- 
tate wat  digeftcd  after  edulcoratton  (while  yet  in  a  pulpy 
ibtc),  would  diflblve  only  a  very  trifling  portion  of  it. 


!  then  fufed,  with  glafs  of  borax,  a  fmall  portion  of  the 

piedpiiite,  again  walhed  and  dried  i  and  obtained  a  fmall 

^topat.^'ellow  glafs-globule.     Another  portion,  fufed  with 

^Hfefphoric   lält,    produced   one  of  a  pale   amcthylHne   co- 

Again  1  another  fmall  portion  of  it,  which  was  dillölved 

'"dilute  fulphuric  acid,  (hewed  no  fenfible  ufte  of  alum, 

"d  dried  to  a  whiiifli  mafs,  without  üiooting  into  cryllals. 

Y  3  The 
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The  remainder  of  that  precipitate  I  re-diflblved  in  mu- 
riatic acid,  and  treated  the  folution  with  the  following 
teils,  or  re-agents. 

Prujßan  alkali  produced  a  dark-green  precipitate. 

Gallic  acid  afforded  a  precipitate  of  a  lively  brownnred 
colour,  but  paffing  into  a  pale  yellow-red,  as  it  cooled. 

A  little  ftick  of  zinc  was  immerfed  into  that  part  of  the 
folution  which  yet  remained ;  and  a  fubtle  greenifh-black 
flime  was  obferved  fettling  around  it,  at  the  fame  time  that 
the  folution  itfclf  aflumed  the  colour  of  amethyft.  The 
4uid  again  loft  that  colour  after  fome  days,  and  white,  floe* 
culent  particles,  mingled  with  the  flime,  fell  down. 


B. 

Guided  by  thefe  previous  obfervations,  I  proceeded  to  the 
following  new  experiment. 

a)  One  hundred  grains^  finely  ground,  were  fubjeäed,  for 
•ne  hour,  to  ignition,  with  a  quadruple  weight  of  cauftic 
alkali.  The  mafs,  foftened  by  water,  yielded  a  weak  grafs- 
green  folutiun  ;  but  this  colour  difappeared  again,  as  foon  as 
more  water  was  added  a-fre(h.  Upon  digefting  It  with 
muriatic  acid,  added  to  excefs,  and  fubfequent  filtration, 
filkeous  earth  was  left  behind,  which,  when  ignited,  , 
amounted  to  12  grains. 

b)  The  diflblvcd  part  was  next  precipitated,  by  means-a 
of  carbonated  pot-afh.  Upon  the  dried  precipitate,  I  addedJ 
a  new  portion  of  muriatic  acid,  and  a  notable  fmell  of3 
©xygcnatcd  muriatic  acid  gas  was  emitted«    Puring  thes 

di- 
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Egeftton,  there  again   fcparated  fome  ßliaous  iortby  tht 
l^mntity  of  which,  after  ignition,  amounted  to  23  grains. 

c)  At  this  time,  I  combined  the  folution  with  cauftic  am 
noniac. ,   The  yellowilh-white  precipitate,  obtained  there* 
qr,  weighed  62  grains,  upon  deficcation.     One  fourth  part 
if  it,  heated  to  rednefs,    was  found  to  weigh  8^  grains  -, 
irhcnce  its  whole  quantity  makes  33  grains. 

J)  To  the  remaining  fluid,  mild  vegetable  alkali  has 
been  added,  at  a  boiling  heat.  It  thereby  yielded  calcareous 
tartb^  to  the  amount  of  33  grains,  when  ignited. 


c 


Having,  in  this  manner,  difcovered  the  proportion  of  the 
conftituent  parts,  I  next  examined,  a  fecond  time,  the  pre- 
cipitate obtained  (B.  c). 

ü)  When  ignited  alone  upon  charcoal,  it  turned  brown- 
Üh-yellow,  and,  at  laft,  blackifh. 

h)  By  fuiuYg  it  with  horaxj  a  tranfparent  globule  of  an 
.  kyacinthine  colour  was  produced. 

0  Phofpheric  fait  did    not  diflblve  it,  but  only  divided 
M  minutely.     If  any  trace  of  manganefe  had  remained  in 
^  precipitate,  it  would  have  manifefted  itfelf  by  a  faint 
SBcthyft-colour,  with  which  it  tinges  phofphoric  glafs. 

^  The  portion  diflblved  in  acids  was  thrown  down  by 
^'«Ätrt,  ir  acid  ofgallsy  of  a  lively,  brown-red  hue. 

p  4  ^)  Prnf- 
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Prußi.ii  ofpst-aß  afforded  with  it  a  green  precipiute, 
imig  ui  brown,  arid  thereby  refembling  fap-gfcen. 
•  wiMT,  when  dried,  appeared  again  with  its  original 
ihmi-  The  liquor,  feparated  froia  it  by  filtratioii, 
L  iu>t  jluTtJ  by  re-agents, 

1^    VXw  AKWiüon  of  fulphuret  af  ammoniac^  prepared  after 
>  manner,  produced    a  ilocculcnt  precipitate,  (^  >  J 


Ll    ^l.'fvsrii  eciJy  as  well  as 
*■!    /  V  t.u./  efiVftnic,  produced  a  white  precipitate. 

1  .ilMv,  this  precipitate,  when  combined  with  a  props 

Kni    .'(  i'ii,i;iir!-fliix  (s^''f'-p''ß')^  ^n<l  t^^us    laid  upon 
v'mh,  .\>:\\    liii>d,  g^ve  to  its  furlace  a  ydhw  cokiuii 


refults   not  only  indicate,  in  >" 


') 

Um, 

<<) 

Or,d. 

'  T,i 

onium 

0 

Maitgn 

»'/', 

a  night 

trace 

Of  the  HOT  Foßlfiom  Pqpm. 
«)    "} 

33 

I 

^^BNow,  what  place  ought  to  be  afHgned,  in  the  mineral«. 
^^Bol  f^em,  to  this  new  fofÜl  P  Since  mineralogifts  aie 
^^Bkt  yet  agree«)  as  to  tho  principles,  nccording  to  which  the 
^^■Htm  of  mineralugy  fliould  be  .irfanged,  thofe  who  dircft 
«lieif  principal  regard  to  the  fpicificai  conftitiient  part,  will 
«■eaJily  clafs  the  TilartUt  as  a.  feccnd fpecies  of  the  'i'iuiniuat 
__^nas.  Such,  on  the  contrary,  as  infift  more  (tricHy  on  ihe 
ninant  pare,  with  regard  tu  quantity,  will,  periiap% 
iic  for  its  inlertioii  under  the  hcadß/ieeeui  grmj. 


x\\. 
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^^^^^^ 

1    ,^  .«c  iaUowing  defcripuon  of  it  •. 

^^^^1 

I^fiir  MOLYBDIQUE. 

^^^^^H 

p^^^  W1ÜI  fulphu  Tilted  Molybilena. 

^^^^^H 

^^p»  V    tilij  ff  ftlwr  with  fiil^va 

^^^^^^^1 

^    ^  .IJ/  «»c  Hninoun.     If  ii  w  tt>&> 

^^^^^^1 

J>.i/ch-Pilf!:n  in    Huiigarj-,   'vibtn 

^^^^^^1 

.    .rinry.furm  mduUs  (rögnesi 

^^^^^^^1 

üiyfs,  tnvthptd  tn  4  amm 

^^^^^^1 

^                              •■-p.r^u  in   frmj.  Ittgi  « 

^^^^^^^1 

^                          ,-  a  «^w  divlfun  inU  fiuiA 

^^^^^^1 

-:    ;ulphtiraUä  m^ljhietutf  m 

^^^^^^^1 

^                                   .•^«l//.      By  tuftlBng  fJ 

^^^1 

,.rf  tbtaimd  23  iwr«  */",)£^ 

^^^1 

of  thii  minei-al,  few  ch^- 

^^^^^^H| 

*                         _    r.v  uf  cxamir.ing  it,  I  mdtrr- 

^^P^^B 

.     .-i:id  I  fuuiid  by  thefe  f^H 

^F 

y 

..^jjxtdby  fulphur*.             ^1 

^  ^iAm  Wr/  /a>/'J  ^r  Miu  it  «««'S 

0/  the  fuppoftd  Mdj/bikiwis  Silver. 


a)  If  this  ore  be  tried  per  fe  upon  charcwil,  with  the  af- 
fiibuce  of  the  blow-pipe,  it  runs  ir.loa  globule,  as  fjon  ai 
i:  comci  in  cont^ict  with  tlie  point  of  the  Hamc.  That 
glubule  may  be  graJuztly  blown  off  by  means  of  the  bel- 
lows, in  which  cafe  it  gives  outametaliic  vapour,  whi<.h  in 
prt  lettlcK  on  the  coal,  of  a  yellow  colour.  But  if  borax. 
Of  1  neutral  phofphat,  be  addcti,  it  feparates  from  the 
raellirg  (aline  pearl,  ar.d  leaves  the  latter  colourlefs  be- 
hind U. 

1]  Tivfniy-ßve  docimaHic  pounds  of  this  oref  fubjecScd 

to  cupelbcion   under   the  muffle,    with  four  times  their 

xviight  of  lead,  left  behind  them  a  globule  of  filvcr,  only 

V  ifible  by  the  micrufeope  i  but  this,  undoubtedly,  mull  have 

^b«n  furnldied  by  the  lead. 


m 

e)  Upon  fßy  grains  of  the  triturated  ore  I  poured  mo- 
<lemcly  flrong  nitric  acid.     It  was  immediately  attacked 
d  difl'olved  by  it,  with  extiication  oi  red  vapours  j  and 
■ijcCduum  conütlcd  of  2^  grains  of  fulphitr. 


That  I  way  not  he  fiifpuflpJ  uf  hnvmg  belio*ed  my  libmir 

Ri]Knilhe  genuine  argen'  mttfiilii/uf  ul  Jiam,   I   heredciUre, 

tbc  Tjieciinco  which  I  cumuicd  »>i  a  Imtm^iit  cf  'he  very 

' "      piece,  of  whkh  Born  Ii45  dereribc4  the  above  enierrul 

t  Aboiii  i4|  drjchmt  Troy-iiieighi.  ''"he  Gemwn  dociniaftir 
milnci,  or  one  dnichm,  is  equal  lo  7»  Frctirb  grains  of  the  lurmer 
^'  -t  «tor,,  which  corrclpond  lo  19,0*77  Bnglifi  grains  Traj, 
Snnll. 

I  *>^ 


-i^utioa  with  a  kf] 
e  -Btxture 


^  ^  drpofited  a  fian,  i 
-^  of  pure  oxydttf  Ufm 


A 


1  was  mixed  wkh 
^x  &«  perfeaiy  clezr,  bat 
_  ^■^lr  milky ;  and  at  the  hrt 
^  ^tma-xs  precipiiate,  the 
^i«^  BOL  [he  leaft  chui^  bf 
«ivfc  KKTEly  «7</  f/"  U/mmti.  I 
^  ^K»  of  mnriated  filver,  box 
I  itfelf  by  tamifliiif 
,  on  expofurc  to  the  h^it 


tf  puts  of  this  ore 
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geiAof  fulphur,  it  feemc  t 
-Tiincralized  j    hence  I 

■  fmuth.  And  probably  * 
.  whiter  colour,  and  bri^ltf 
^^^Ics  that  of  filvcr  recently  p* 
(  ^  jiftinguifhed,  In  external  dl 
-^J  hiiinuth  of  Ritldarhyttam^  i 
jffoaf  »icid-grey  colour. 


[  22r  ] 

xvn. 

EXAMINATION 

OF  THE 

NATIVE  ALUMINOUS  EARTH 

r&oM  SCHEMNITZ. 

LN  the  pit  called  Stifbani^Scbacbt^  at  Scbofmhxj  in  Hmm^ 
t^ry^  an  earth  was  lately  dug  up,  which  is  there  reckoned 
BO  be  aluminous  earth,  naturally  quite  pure  and  free  from 
Elex.  It  is  as  white  as  fnow,  light,  crumbling,  very  fri- 
ddc;  it  ftains  but  moderately,  and  adheres  to  the  tongue*. 

I  put  this  earth  to  the  trial  in  the  following  manner : 

«)  One  hundred  grains  of  it  were  expofed  to  a  ftrong 

fed  heat  for  one  hour  in  a  covered  crucible.    After  refrige- 

fation,  I  obferved  in  it  a  lofs  of  weight  of  42  grains ) 

IrUdi,  it  is  obvious,  was  only  the  weight  of  the  particles 

*  qF  water  driven  out  by  the  fire.  No  alteration  was  eiFe£lcd 
tythis  in  the  exterior  appearance  of  the  earth;  except  that 

!  Ac  pieces  were  made  a  little  rifty,  and  diminifhed  infize. 

i)  Another  hundred  grains  of  this  earth  were  gradually 
Mveyed  into  dilute  fulphuric  acid.  They  diflblved  in  it 
Vtboat  effervefcence,  yet  accompanied  by  an  obfervable 
Abgagement  of  caloric.  The  folution  proved  perfectly 
i  «lOfii  I  but  upon  evaporation  it  formed  a  clear  and  tranfpa- 
l  Mtcoagulum,  the  furface  of  which,  after  a  few  days,  ap- 
j "  pwtd  to  be  covered  with  a  quantity  of  folitary,  pyra-. 
;    *iU,  cryftalline  (hoots.     The  mafs   was  next  drenched 


\ 


*  A  fuller  defcription  of  it  has  been  given  by  Ficbtei,  in  his 
^^^al^glfcbe  Aufsätze*  Vienna,  1794.  page  170. 

5  w4 


ti  XVri.  Of  the  Xalive  Ahminf/rom  Sclirmmf:. 
Id  Jigcfted  with  an  abitniiance of  water  j  and  then ßlie^tKs 
^//j  Tqiarated,  weighing   {4   grains,  when   coUcäed  bf 

Bering,  and  ignited, 

\c]  When  the  folution,  thus  freed  from  the  filcx,  had 

I  combined  with  the  requifite  portion  of  pot-a{h,  »iid 

iaUizcJ,  i'  afforded  pure  ;i!t)m;  frym  which  the  aluminout 

I  th  was  afterwards  precipitated  by  means  of  pot^zOi,  and 

rificd  in  tlie  manner  frcqiiemly  mentioned. 

iHencc  the  difcovcred  conflitucnt  parts  of  this  earthy  fni"- 


Ignited  Alumine       .       .     e)     . 

Silex i>}     . 

Aqu/cui paiiliUs  lofl  by  ignition 


rhc  chemical  knowledge  of  this  earth  is  chiefly  renudiT 
.ccounl,  that  hitherto,  with  the  exception  W 

:  gems,  no   otIr.T   mineral   fubftance  has  been  knoviH 
jc-nliits  of  alumine  and  filex  in  fuch  proportions 


L  223  3 


CHEIIRAL  RESEARCHICS 


STRONTIANITE, 


JiTrHERJTE^ 


Several  properties,  which  Strantianite  has  in  common 
■*wilh  ih'jfc  of  (Vilheritty  fcemed  to  juftify  its  being  taken, 
^^fien  firft  difcovereil,  for  a  fpccles  of  the  native  carlxinat 
^^f  laiytcs.  However,  by  the  circumitancc  of  papei,  dipped 
-  til  nitric  fotution  of  ItrontianiCe  and  dried,  burning  with  a, 
*"«d  Dune,  I  was  induced  to  conjeiSurc,.  that  this  fofljl 
Bight,  perhaps,  be  diliinguilLcd  from  witherite  by  other 
perties.  This  fuppolilion  was  ftrongly  fupportcd  by  the 
lefult  of  the  chemical  examinations  inltjtuted  by  Sulx.tr 
Q  this  fubflancc,  as  well  as  by  the  experiments  which 
atiacb  has  made  upon  animaU. 

I  It  was  probably  the  dliBculty  of  obtaining  ftrontianilc  in 
nScicdi  quantity,  that  has  prc^'eI^t^;d  the  repetition  and 
nnlirmation  of  thofe  experiments  ^  in  con H; quer ce  of  ibi^, 
le  preicnt  additional  eftiy,  tending  to  procure  a  more  accu- 
K  knowledge  of  it,  niay  be  deemed  njt  TuperHuous. 

t  order  the  better  to  compare  the  properties  and 
i^fcnnical   relations  or  habitudes  of    ilrontianite    compared 


'  Citmi/the  JnnaUn, 

;9j.   »  B.    page  1 

,.   and  J:,. 

,     '794- 

»  "•  PV  M- 

with 

.«il»  Stfiimreka  im/o  Sbwmlüimtie 

.  ,  -..ae,  I  lave  thougfat  it  profCr  lo  [tlicc 
,.1  ^iifdminationiniDeacb. 

^c    luüts   belong  to  chofe  pvnAAs  of  tatKKf 
.  .  .^. uiÜAivcf cd  only  within  the  bft  tmTEan. 

:u  :->ukl:  aC  which  llic  Jir^ntiaam  was  ÜNnid  d« 

.,  is.  StTMiiiMiit  in  Scoda'iJ;  where  Ais- ftiC 

.ji  IcMi,  together  with  ponderows  ^ar  (AJplntaf 

.1)  4  iKwiicain  chiefly  coiiftfting  of  goob*.    Its 

,_Jtv«v  ><>  oiilong  coarfcly  hbrou»  pieces,  aeaam- 

LiuiaUini.     It  is  of  a  light  green,  z  little  tno^ 

,üiiii^  jwl  moderately  hard. 

^  t«.)W  in»»wy  I  found  to  be  3,675. 

IVvv«<J«^  ^   t'^'-'  experiments  whkrb  Blmat^aA  Ip 
I      «  jA  ivi^anl  to  the  effects  of  ilrontianite  upoa  inilpd 
,k^\  ^•uLl•i  to  poHcf»  noching  of  the  dekteiioits  pO;'  I 

..    «iihsiKc,  as  the  furmcr   was  eaten  by  i 


compared  with  fVHhefiti.i  .\         tiS 

nminuciJ  for  fpmc  ttme..inifun(lcrftood>  wps  the  conceal- 
ment pr^cltfcd  by  ihc  jmiiie«  of  rSai  place,  -who,  fnmi^w 
weight,  fufpeQed  it  u>  cxiiitiin  feme  iioblc  meul  i  and^perf 
bps  ill'u  to  the  baTc  imercßcdners  of  ibc  ufuirious  deßl^f;f.ia 

foffii*.  ..  .-..:.,roi 


he  colour  of  witheriic  is  grey-whrtc.     tc  ufijally  <)Ct:M» 
lally  In  {ix-tvaea 


I       »lljij 

^^^P  ctinlideMbIc  tnalTn,  and  only  occaCpnally 
■  pi'tdm,  terminated  by  hexahedral  pyramids.  Tliin  frag- 
liwtj  of  it  tranltnit  the  iiijht.  Its  longitnilinal  iVa^ure  is 
gtoBj-,  itid  feebly  firiatedj  but  its  crofs-fra^ure- is  only 
giittrfing  and  uneven.  Its  hardncfs  is  but  middling  j  and 
it!  fpeciiic  gravity  is  4,300,  and  thcrcfyre  more  conlidcrab!« 
I^^U  that  of  flrontianile. 

^^BA  teoaai  place  at  prelcnLknown,  where  native  «trbonal  ' 
^^Whirytcs  occurs,  u\h<:  SchLngcnherg,  in  Sibiria.     There 
»t  Isrn«  with  of  a  grey-wlme  oilour,  in  the  form  of  a  fta- 

R""Scal  incniflatibn,  rcfcmfaling  chalcedony. 
Ottt  huH^*<l  grain«  of ftrmtianitt  In  coarfc  fragments, 
put  intO'R  porcelain-rrlTel,  were  ignited  during  ihc 
of  two-houfs  ina  ivind-fiirnace.  Their  figure  was 
*Hjt  fcnfibiy  altered  by  ibis;  but  their  bright-green  colour, 
***tiriuftre,  and  iMtifpjrcncy,  wcrcdeftroyed.  On  weigh- 
»rvgthcni,  while  y«  tiot^  I  obferved  a  Ibfs  of  weight  of  no 
'^Mrc  than  half  a  gMin  J  and  this  lofs  fecms  to  be  merely 
^^31  of  themoifhire  expelled. 


FiRST  teXFilRIMENT. 


This  experiment  I  repeated  with  anuciier  lOO  grams ;  but 
»fällig  thtm  for  (iVe  hours  toa  &reof  fuchinicnfiiy,  as  to 
fc-t4p»blc  of  converting  white  maiblfc  ijito  tj'jick-lime.  in 
Nlb4f|]t4ttiai(t.r;  iJy  th»  aäicii{lrin;;er  and  oiore  b^ing 
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with  thnfe  of  wilheritc,  I  have  thoitgTit 
tQgethi^c  illc  rcful»  ut'  nncx»tniiati9D{i 

Boih  ihefc  foffils   belong  to  dwfr 
that  have  been  difcuverciJ  oaly  witbit< 


a)  T!k-  place  at  which  ÜM  fit 
fifft  time  is  Strantiatty  in  Scellan-/ 
in  a  vein  of  lead,  together  with  . 
barytcs),  in  a  mountain  chicfljr  c 
found  mallivc,  in  oblong  coar^'. 
laicd  in  bundles.  It  is  of  3 
rent,  {hiniiig,  and  modenticl) 


Its  (jiecilic  gravity  Ifoun^ 


According  to  the  cx( 
oiadt;  with  regard  to  the 
lite,  it  was  fuund  to  pi>I!i 
pcitics"  of  wilheritct  a; 
without  injury. 


'  -  ,   which  I 
.  un  as  tfaepn 
hereby  cMlibd 
more  was  produ 
weighed    feven 
-  jikali  was  then  s 
^  been   boiled    with 
saAC  rnilky^   and  dcj 
Me  pulverulent  Jlaic. 
t    iiiftilled    fulphuric 
^^K<i  üilphu  of  llront^uk 
4  tftitJ  portion  of  thit  \ 
^  aknat  of  mercury  (con 
^00MsXj  deccMnpofed  \   fo 
^^  c  irfl  a  brown-red,  ami,  I 
s.-wge-yellow-colour. 


the  violent  ignition  I 

put  of  firontiwtite  had 

If  this  experiment;  whik 

•  lib  acids  Its  ftrongly  u 


,  I   fuhjefled 
^^     I  ^gretUin-crucfble  to  riw 


^•'**' 


I  fm«  tisw  of  five 


3 


"cdwitb  Witherite.  127 

■'i!  thereby,  than  that  iM 

"ts  tranfparencjr  was 

lined  10  H  blueifh 

J  to  be  confiderably 

j:  hot.     The  water, 

.  lO  the  Toregoing  cxperi- 

i  from  pure  water,  jicUhcr 

If,     Corrofivc  fublim^itc  dit 

•ids )  and  it  likewife  continued 

/•ng  fulphuric  ücid  into  it.     The 

-.'Mod,  on  the  fublöquent  affufion  of 

te   iiuantity  of  carbonic  ncid  gas, 

a  it,  when  in  the  crude  tUte. 


r:CO}fD  EXPERIMENT. 

rJ  a  piece  of  Jtranthtitel  of  about  half  an  ounce 
I  becxpofed,  in  a  clay-ciucible,  tff  the  moll 
1  of  Ehe  porcelain- furnace.  When  the  vefTel 
10  me,  the  ftrontianite  was  found  to 
1  and  difTolved  the  clayey  nufi  of  the  crucible, 
lu  have  run  with  it  into  a  clear  chryfolite-green,  very 
\,  and  deoTc  gUfs. 

e  piece  of  Kitherite,  which,  by  way  of  reciprocal 
nt,  had  been  expofed  in  the  fame  manner  10  (he 
\  fire,  and  under  the  fame  circumlbmces,  had  likewife 
^If  a£ted  on  the  crucible,  and  was  converted  into  a 
miQ)  gl.ifs,  which,  however,  was  not  perfedily 
t  held  fomc  air-bubbles. 

ated  this  experiment,  but  with  this  variation,  that 
1  accurately  100  grains  of  each  of  thefc  two  fof- 
I  aJfb  cxaäly  noted  the  weight  of  the  chy-cruci- 
<t»  hies, 
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ti,   which  had  prcvioufly  (uftaincJ  a  violent  ignition.    By 

vtUificjlion  the  J'l r lalianile  loA  30,  and    the  ivilMuj 
lir»iii»i  which   lof^  of  Weight  cxadly  agrt-cs  with  tbe 
l«)ilioii  of  carbonic  acid  ccmaiiied  in  each  &f  ihoft  mi- 
aIi,  3&  will  appear  ^oin  the  fequel. 

THIRD  EXPERIMENT. 

)    In  order  to  arcertaiii  the  habitudes  of  ftrtntimilti 
,.  c\ivifcd  to  the  degree  o{  heat  reqtiifiic  to  the  baking. 
K.n,cl,iin,  and  dcbarrcJ  from  immediate  conlaa  withth» 
cihl«,  I   inlcftcd  one  piece  of  it,  weighing  160  gnio^ 
a  cstviiy  made  in  a  compact  piece  of  charcoal.' lai 
eJ  that  cavity  %vith  a  itopper,  Ükewifc.  made  <Ki^- 
.     This  piece  of  charccal  was  then  fecuicd  in  a  wed 
•J  nipltin;i-pot,    which    1  ordered  to  be   put  upon  duC 
.<{  ihc  porctlain  furnace,  where  the  fire  aßs  Jn  tht 
t   iniCüfc  degree.     Upon  opening  the  pot,  which  vnf 
j^;^t  to  mc  from  the  furnace  while  yet  warm,  I  fouM 
I'lulu'f  of  the  coal  in  part  confumed*,  and  henee  tot 

compared  xvith  IVUherite.  219 

low  been  «ntircly  deprived,  both  of  its  flight  portion 
of  waier,  and  lifccwifc  of  all  its  carbonic  acid  j  as  wili  be 
confinncd  by  the  Tuccceding  experiments. 

HWbca  it  had  been  reduced  to  j^owdcr,  and  twice 
^Bkd  with  water  (one  pound  of  tlie  fluid  each  time),  it  en- 
■W!ly  diiTuived  in  it;  leaving  only  an  inconfiderablc  refi- 
.■■-,  which,  beides  fomc  ndheiiit^  coal-duft,  chiefly  con- 
:  L-d  ut'  lamelks  of  carbonated  (tron'ian,  which  was  ra- 
piuiy  r^eiiented. 

In  the  firß  oi  ihefc  rfecoflionf,  which  immediately  after 
61tration  haJ  been  prefervcd-in  a  flopped  glafs  bottle,  there 
appeared  crj-ßais  in  halt  an.honr's  time,  which  viJibly  in- 
crrnicd.  and  ibrcncd  an  exceedingly  beautiful  group,  Thefe 
cryftaJs  were  clear  and  traiifparent,  cf  a  ncedle-Qiapcd 
figure,  arid  aggregated  in  filiform,  knit,  or  interwovcfi 
l"he  whole  of  thom  bore  refembliince  to  the  eryf- 
k  of  -'murijited  ammoniac ;  or  rather,  confidcring  the 
Ujr  upright  and  cellularly  implicated  fdccts,  which  arc 
1  by  the  accumulation  of  plumufe  crjilals,  it  rcfem- 
^the  native  filrer  of  I'otuG,  dendritically  cryftallized  in 
;e  taminaa. 


However,  this  cryftallization  of  calcined  ftrontian-earth 

D  fimple  water,  witltout  the  acccts   of  other  extraneous 

,  ii  oit  its  own  account  highly  remarlcabic ;  even 

C  noticing  the  beauiy  of  its  cryftals.     This  pheiio- 

S  entirely  new,  and  thk;  firit:  inflance  of  an  artiüclal 

bllization  oi  a  limplc  earth  in  mere  water. 


e  fund  deco£^ion  of  the  burned  ftrontianite,  that 
ept  to  another  glafs,  likewifc  afforded,  after  a  few  days, 
<  folitary  cryftals.     Theic,  however,   had  not  the  plu- 

^3  ™i"' 
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mofe  appearance  of  the  foregoing,  but  were  minute,  ob- 
lor.g,   quadrangular  plates,  iharpencd  on  the  edges. 

The   water  decanted,    proved  ftill   of  a  ftrong  caufiic 
taftcf  and  dcjH^ftted  carbonat  of  ftrontian,  when  carbonated 
alkali  had  been  dropped  into  it.     The  cryftals  tbemfelves 
^fi&£tcd  the  tongue  with  the  like  corrofive  tafte.     Bjr  expo? 
furc  to  air,  they  turned  opake  and  uiiUc-rwhite.     A  part 
them,  iriin:t:rr;:din  muriatic  acid,  diflblved  in  it;  jrctno 
at  all  was  developed;   and  at  the  fsiine  moment  lobferv 
acicular  cryflals  of  muriatcd  ilrontiai .-earth  (hooting  in 
folution. 

By  treating  %vithfrite^  on  feveral  repeated  e^^perimentig  ■  - 
in  crucibles  formed  of  charcoul,  for  thepurpofe  of  deprivin^S  m^ 
it  entirely  of  its  curbonic  acid,  I  could  never  complete!; 
fuccccd.  That  foflil  penetrated,  and  in  fome  manner 
fumed  the  fubftance  of  the  charcoal  $  and  it  was  ag«H 
found  at  the  bottom  of  the  outer  clay-crucible,  in  a  fkMff^^^<M 
of  femi-fufion. 


FOURTH  EXPERIMENT. 

a)  As,  in  thefe  experiments,  I  had  given  the  preferi 
to  muriatic  acid,  I  firft  endeavoured,  to  gfcrrtabi  what  qw 
tity  of  it  would  be  required  to  difllblve  a  certain  portion 
ftrontianite.     With  this  view  I  mixed  loo  grains  of  muf" 
atic  aciri,  of  1,140  fpecific  gravity,  with  50  grains  of  wate^ 
and  introduced  into  this  mci.ftruum  pure  fragments  offliu^r  ^^^ 
tianite,  weighing,  in  the  whole,  62J  grains.     After  Xlt^^^^ 
acid  had  been  fully  fatu rated  with  it,  without  the  affiftan«^  ^^ 
of  heat,  there  remained  feven  grains;  hence  55 1  grains  we        ^ 
diflblved  and  fpcnt  in  the  ia  tu  ration  of  the  acid.     Theaäic==^^ 
oi  the  acid  was  vigorous,  and  the  folution  proceeded  witii^^  ^ 

\jret^^^y 
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txj  ftrong  effervefcence.     It  was  aeceiTiry  to  weAlcen 
G  mufUtic  acid  with  half  its  quantity  of  w^tcr,  becauft, 
when  concentrated  and  alone,  it  fliews  but  a  weak  operation. 

Guided  by  this  experiment,  I  took  a  quantity  of  muriatic 
add  fufEcicnt  to  diflolve  too  grain«  of  fironcianite,  vaA 
having  diluted  it  with  half  its  <)uantity  of  water,  1  put  it 
upon  the  balance,  and  «^uipoifed  it  u.i  the  other  Tcalc, 
Thcfe  loo  grains  of  ftrontiaiiJte  were  then  gradually  con- 
*e)'ed  into  the  menltruum,  and  thus  the  weight  of  the  carbo- 
nic acid,  difengaged,  was  found  to  be  30  grains. 

t""'       '  n^ßrmtiatitt  contain«,  in  an  hutiJret!  parts, 
'trtntian  tartb 69  J 
hrlsnic  acid 30 
r^ur i 
100  ,  ^ 

i  in  the  comparative  experiment,  which  I  imenJsd 
(o  in:iltc  with  u/ithiritt,  the  proportion  of  muriatic  a(:id  re- 
quiiitc  to  its  folutioi)  and  faturation,  I  prepared  a  mixture  of 
pOo  graijis  of  muriatic  acid  with  200  of  water;  this  degrvQ 
|f  dilution  being  necelläry,  to  render  that  acid  capable  of 
ing  with  full  energy  upon  that  nioeral,  and  producing  t 
dear  üalution.  Into  this  mixture  were  then  put  76  grains 
of  witberite,  in  coarfe  pieces.  The  faturatioa  of  the  acid 
Was  accompanied  by  a  ftrong  eFervefcence,  and  only  three 
grains  remained  undiflblved.  One  hundred  grains  of  muri- 
aiic  acid,  therefore,  ie<]uired  73  grains  of  withcrite,  to  he 
loinpletely  tänirated ;  and,  confequcntlf,  17^  grajiMliWft 
afitthan  efftronlianite.  1  1        •  '  .   <<  '^,■^u^, 

,  _._^„,        ,  _,     ■■■  -^ ,    _.  ,^:i,'-,'i 

<!.♦  In 


^^1       XVlll:  iü/eakchh^^^ 

r.?:Iiv' coniequcnce  vof  «-thrs  .'proportion  •  of  «muriatic  acid  to 
iWitbntte^I  oow^«introdiioed  lOO  grain$i6f?%his  iyffil  :into  a 
jfuffideiit  •qiiaiirit;r:of  that  mdfi(^rutik«i,''VvhIch.alfo  iprevioufly 
brought  to  an  equilibrium  upon  the  balance.  When  its  fo- 
Jutioniyas  zccomj^ihod^  xHe  quantity  of  carbonic  skid  gas 
efcapfad  amouDtdd  \o  lagn^ins«'- 

.\  Hcnce^.in  &aair«i/pads-!of*sc»'(6^ri/iia^'€otitäincd, 

.  ■.       x  -IV  ::.:*;  •.  .;■■      •'   ■..::;..'•  .-■ 
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FIFTH  EXPERIMENT. 

•  •  •  ' 

a)  If  the  muriatic  folution  ofy?rd;f  f/^mV^  be  bi  part  evapo« 
rated  by  a  low  "heat,  the  middle j  or  earthy  fait,  will  ihoot  in 
it  into  fine,  leAgifh,  necule-fhaped,  but  often,  likewifc,  into 
larger  prifmatic  cryftals,  which  continue  perfeftly  dry  in 
ittß'ßir^'  but  headijyi  düfolva  in  water.  ' 

.  mTJOI  ^^^  >>  Ti«    ••'>»!  '-.: 

If,  upon  thcfe^oyftals,  a  fuffioletit  quantity  of  ardent  fpirit, 
nol  too  mudi  dephkgüiated;  be'pouredyatid'piut  in  a  wann 
'{dace,  they  ar&diiK>lved  by  it.  «The  '^Ikohol  acquires,  by 
them,  the  property  of- burning  Vftha  plcafing  ostrmine^red 
dSame,  if  printing-paper,  cotton,  and  fucfa  lo^  bodies  arc 
Imoiftcncd  wiiKit,  and  fet'on  fire. 


i,^.  i:  0- 


>:A)  The  muriatic  folution  of  witberit^  on  the  contrary, 
■3ciclds.  oblong  hexagonal  t&hl^  «fa  ^iiArb  mot^e  cbnfidcfiraUe 
ipecificgivitJt  \  'At^liktwiie  theiecil-ydljtte  require*  a  ginpafer 
quantity  of  water  to  be  difTolved  tbän^the  Mheis.^'  •  Their 
iblution,  in  weak  fpirit  of  wine,  when  fet  on  fire,  does  not 

r 

•        r 
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I'  »race  of  ihc  red  colour  in  the  flame,  by 

B  ftiwiHanite  is  lb  remarlcable.     The  ardent 

ihU  cafe,  only  with  a  yellowilh-white  flame. 

UXTH  EXPERIMENT. 


n  QfJ!ran^ailf,  In  nitric  acid,  is  lilcewlfe 
Out  of  100  grains  of  the  foflii  einpluvcd, 
xtnic  acid  gas  were  dirciigag^kl,  as  luok  place 
>eriment,  hy  means   of  t!ie  muriatic  acid, 
rllrontian,  which  is  afforded  by  this  folution. 
It  within  a  fm.iller  compaf«,  by  a  flow  cvapora- 
B  crydals,  which  are  clear  and  permanent  in  the 
c  fundamental  figure  of  which  feems  to  be  the  double 
i;ral  pyramid  (oäahedronj,  with  its  ufual  variations. 

Citric  acid,  employed  for  the  folution  of  wilbtrite, 
F  more  liberally  diluted  with  water,  to  prevent  the 
pid formation  of  the  cryflals,  which  would  otherwife 
blace.  Thefe,  likewife,  fcem  to  be  nearly  aftahedror.s  i 
■are,  however,  iefs  diftinft,  and,  in  part,  more  of  a  ta- 
fiigure.  They  are,  befides,  diflinguiflied  from  thufe 
Wtianite,  by  being  let's  clear,  and  by  their  dull  and 
t  ^pearaace. 

SEVENTH  EXPERIMENT. 


ESy  acetic  zc\d  ftritatlanite  is   a£ted  upon  with  little 

I  boiled  vinegar,    diflilled  and  concentrated  by 

bng,  upon  finely  ground  llrontlanitc,  and  gently  evapo- 

llbe  liquor  filtered  otF  from  the    undilTolvcd   rcfidue. 

rdcd  fmall  and  clear  cryflals,  that  did  not  deliquefce  in 

,  and  the  figure  of  which  appears  to  confili  of  thin 


B^^H^^H 
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.her  folutjonofihb 
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■,  nro  oimces  ufconccntnibd 

^  ihM  was  afTufcd  cauMj 

..^M»  of  4|k  rctun  weta  tta^ 

i  Wltheritc. 


^n 


i  after,  the  greaieft  part  of  this 
bMin«  mafs,  of  very  teiulcr  librcs, 
\  immediately  Jccoinivifcd  by  the  ad- 
4  fulpHu  of  barytes  prccipiiued. 

'  EXPERIMENT. 

ppvXeA  a  folution  of-ioo  grains  of  ftrtniianiu 
wic\i,  previoufly  diluted  with  fufficient  water, 
FmitJ  vegetable  alkali.  The  earth  a^in  took 
■fprccipitatiiig  medium  that  (juaniity  of  carWiie 
it  was  deprived  during  it«  folution  in  the 
When  edulcorated  and  dried,  it  agiin  ap- 
h  its  formq'  weight  of  »00  grains. 

ffilbtriu  exhibits  the  very  fame  habitude  in  this 
From  100  grains  of  it,  dilTolved  in  that  acid,  and 
1*  precipitated  by  carbonic  of  pot-afli,  I  lilcewifc 
rer^  loo  grains. 

TENTH  EXPERIMENT. 

I  is,  however,  to  be  obferved,  that  in  thcfc  combinations 
:  refpeAive  eanhi  of  the  firsntieniit  and  uiilhtn'U 
k  carbonic  acid,  made  by  art,  this  laft  conftituent  part  it 
Bib  obltinately  retained  by  them  in  a  read-heat,  as  n  is 
nboth  cxift  in  their  natural  fiate. 


J  For,  when  I  cxpofed  lOO  grains  of  precipitated  firon- 
fe/tfrti  to  intenfe  red-heat  during  two  hours,  when  upon 
|1  boiled  it  in  two  ounces  of  water,  and  triturated  two 
!  of  corrofive  fublimatc,  with  the  water  filtered  off 
B  that  idecoäion,  the  mercurial  oxyd  would  not  dijTolve 
%  but  fcparated  of  a  yeUow4)rown  colour. 
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Tothis  (Idcription,  given  by  Birit^  I  may  add,  that  the 
t^jrOncfi  of  (hU  ftonc  is  but  iiicoiifidcrzblc,  as  it  may  be  Icrap* 
■i  with  the  iiiiit  of  the  finger.  Notwitßanüing  this,  it  is  ca* 
Me  of  foine  poliih  when  cut  into  plates. 

Iisfpecific  gravity  is  but  middling,  viz.  2,St6  * 

The  opinion  of  thofe,  who  thought  it  to  be  a.  fpedes  of 
gypfum,  (fulphat  of  lime]  I  found  totally  unf'upportcd.  But 
huwjufily  this  foIEl  may  be  ranked  with  the  zeolites,  will 

^^flOdeiftood  from  the  refult  of  the  prefent  analyfis,  the  fut>- 

^■frof  which  was  its  amethyft-red  variety. 

^^^)  When  tliis  fulEl  is  heated  to  rcdnefs  upon  charcoal, 
btfore  the  bloW'pipe,  it  firft  frothes  up  moderately,  but  foon 
*ftn  it  runs  into  >  perfcflly  ftjfcd  milic-white  pearl,  which, 
■1  moA  of  its  parts,  is  tranfparent  -,  but,  if  broken  by  the 
hunmcr,  yields  fragments  entirely  clear. 

t]  By  a  neutral  phofphat  it  is  gradually  difTolved,  and 
^  ic  fiitcs  imo  ■  femi-tranflucid  white  pearl. 

')  Vitrified  boracic  acid  (glafs  of  borax)  diflblves  it  more 
'Qiilly,  and  fufes  with  it  into  clear  colourtefs  fpherules. 

^  On  melting  it  with  foda,  in  the  filvcr  fpoon,  itmo- 
^riicly  boiI>i  and  a  mafs>  fpecklcd  red  and  blue,  is  pro 
diicoJ. 


^K*1lKext( 


The  external  chanäen  of  Lepidolil«  are  dercribed  by  Karfit» 
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The  foffii  broughi 

firltt-ikenforafpc^.' 
Zeoi:-e.     The  i,fli  . 
in  the  Chttnjilc .:'-. 
of  it  as  toUow-s. 

"  At  Äax<r.:     , 
"of  granite,   ■ 
*'  denfc  vioIli 

"  view,  mig'ii 
"  thefe,  on 
"  nnUitng  t  I 
"  luftrc  of  the  I 
"  coals,  it  till 
'•  into  a  Jiiin 


bill,  '". 
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n  illcali,  a  diru  Uueifb  precipiai(e, 

KAim,  was  ihrQ\f n  down,  which,  upon 

idtic  of  fcur  grains,  confifting  uf  inter- 

vn  sml  grc^^wtiite  panicles.     This  re- 

t  all,  atiraflcd  by  the  magnet.     When 

Intnl   alkali,     it    formed   a   milk-white 

irl.  -Gl.ifsof  boraxgave  it  firflagrccn, 

d  colour.     Soda  pruduc^d  with  li  a  black 

fith  the  help  of  the  microfcopc,  exrrcmcty 

c  metallic  globules  could  be  l«en. 

f  ifon  that  was  contained  in  the  quantity 

,  rcquiHtc  lu  elFctft  that  precipitation, 

which  being  fubtracled,  there  remain 

Sinin  and  the  manganefc,  cofidituting  the 

iftheftone, 

I  the  folutinn  with  cauftic  ^pure)  ammo- 
It  precipititc,  in  the  form  of  flour-pafle,  fell 
I  dire<lHy  feparated  by    filtering.      When 
!t  dried,  and  exi>orcd  to  gentle  red-hear,  it  was 
s  earth,  of  i  J2  grains  in  weight. 

t  fluid  remaining,  after  the  feparation  of  the  argil, 

led  with  carbonated  alkalis;  but  no  new  precipi- 

Thercfore,  I  evaporated  the  liquor  to  drynefs, 

aio  the  Idline  iBals  in  waicr,  and  colleäed  the 

I  of  earth  which  then  fcparated.     It  weighed 

',  confining  of  two  grains  oi ßlix  and  one  grain 


«ovc  decompofed  400  grains  of  the  foflil,  there- 
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Which  gives  for  one  hundred  pzrtSj 

SiUx 54,50 

jflumine Z^'flS 

Manganefe  2x\ioxydf)fir en  .       0,75 


93.50 

l^ofs  in  aquecuT  particles  6,50 


J  CO 


C. 


Ab  the  fufibility  of  lepidoiite,  without  addition  of  ; 
extraneous  fubftance,  induced  me  to  fufpeä,  that»  am* 
its  conftituent  parts,  feme  calcareous  earth  might  be  foi 
I  rclblvcd  to  repeat  its  analyfis. 

For  this  rcafon,  I  again  fubje£led  400  grains  of  it  to 
fame  analytical  procefs.  Having  feparated  thefiliceous  ea 

« 

the  quantity  of  which  was  the  fame  in  proportion  with 
of  the  grft  procefs,  I  treated  the  folution,  then  obtaiJ 
with  mild  vegetable  alkali,  and  at  a  raifed  temperature.    ' 
precipitate  produced  in  the  procefs,  and  wafhed,  was  di 
ed  into  four  equal  parts  while  yet  moift» 

a)  Upon  one  fourth  part  I  afFufed  dilute  fulphuric  ^ 
which  foon  diflblved  it  into  a  weak  reddifli  liquor.    AA 

I  t 
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-ihort  rcpofc,  a  redJift-grey  rediment  fell  Jown,  which»  care- 
ially  collcäcd  and  dried,  weighed  half  a  grain,  sad  readil/ 
iufcd  upon  charcoal  lo  a  black-grey  fcoria.  When  3  finall 
fortion  of  this  laft  had  been  (hrywu  into  nifltej  phufphoric 
fait,  it  gradually  dilTolvcJ,  and  gave  a  green  tinge  to  the 
fiiline  bead.  But  when  the  whole  of  it  was  put  in,  tlic 
ünall  globule  loil  its  Lranfparency  and  aiTumed  a  blue  colour. 
^t  the  fame  time  a  very  minute  grey-wliitc  metallic  grain 
Jjccamc  difccrnible,  which,  when  feparatcd  From  the  fphe- 
rulc,  would  not  obey  the  magnet.  As  that  m.tallic  bead 
Jiardly  weighed  j»,  of  a  grain,  it  would  not  admit  of  fart'icr 
i  nvefiigaiion.  Perhaps  it  vi},%  fhfpat  of  imn.  The  faline 
bKad,  by  imbibing  moiQure,  was  again  diveßed  of  its  blue 
^dour,  und  turned  brown-red. 

The  fiJphuric  folnrion,  left  in  a  colouilefs  flatc,  after  the 
Ccparaiion  of  the  above  depofition,  was  committed  to  fpoii- 
ci:tncoii5  exhklationj  and  it  then  fliot,  hy  degrees,  hito 
pctfeffr  cryftals  of  alum.  At  laft  there  remained  a  thickiih 
rcfidue,  which,  previou/ly  diluted  with  water,  and  warmeJ, 
I  ccKubloed  wUhvegetablcallcali,  A  flight  quantityofalooR-, 
Vrhililh  precipitate  fell  down  of  i  grain  in  weight,  when 
^ulcorated  and  drleil.  By  expofure  to  air,  it  acquired  a 
brown  colour,  and  by  ignition  upon  charcoal  it  became 
Mict  Treated  with  a  neutral  phofphat,  with  the 
'lulbncc  of  the  blow-pipe,  it  foon  melted  to  2  fmall  globule, 
which,  by  turns,  appeared  colourlefs,  when  a£)ed  on  ffy  the 
r  ßiuae,  «uid  amethyft-red,  by  the  outer-flame.  Thus 
ifWtcd  to  be  mangauefe. 


^)  Upon  another  Fourth-part  of  the  precipitate,  vinegar, 
I  and  concentrated  by  freezing,  was  affufcd,  and  de- 
d  again  from  it,  after  12  hours.  In  order  to  try  this 
HIS  liquor  for  calcareous  caith,  it  was  divided  into  diree 
I,  «uh  of  wbi>;h  was   feparately  treated ;    one,  with 


..-  ^  !■  Ill  lifTJng  perfeagr^^  Tfc 

:=^  *  ^  pfec^irtate,  Ar»*  h*« 
_.=.  oMD  hotea  «»;&■  «fic^  W:  « 
.1  ..Bin  bnnrnHh  «fid^  i     «S 
_.^  mcofiJc  ingredient  of  ikre  ^M^^ 
_  ^ue  ot  Bex. 

^pj,    -.iwnecdr  lo  Jeficcate  in  a  ww«flM- 

^     .  i  mik-white,  and  weighed  5+ giafcs.    b 

.     -s  CT^ioiir,  and  but  liitle  of  ia  UK,  If» 

,.-  ;-»i.  haen  in  a  fma'.l  and  covered  ci«Afe 

.  _-  ■  ;r  Tnore  diminiOied,  U  it  tlica  wä^ 

XIX  Examinadon  of  LepidoUle.  245 

metallic  portion  is  too  fmall  to  be  capable  of  being  con- 
E-fidcred,  with  any  degree  of  priibabiliiy,  as  \h'i  c^ufcofthc 
iJulibiiity  of  this  fotül. 

I)  there, perhaps,  in  (hofe  argil lureous  floaes that  fufc  in  the 

r,  without  any  ;idnixiure  either  uf  ablltrbcnt  earths  or  of 

ulkic  calces  being  found  in  iKciii,  fume  hiJdcii  principlc, 

rpnmoting  their  fufiun,  which  is  hicbcrlo  unknown,  and  h 

i  of  1  volatile  nature  *.     Fel-fpar  aßordä  an  infUncc  of  them. 

Thi»ßo(H:,  whiU  continuing  in  its  lutuiai  unaltered  (late, 

'uni  into  aglafs;    whereas  porccIi»in-cla)',  which  rclults 

from  its  decay,  is  infufible  in  the  highdl  degree.     Thcre- 

***«,  ii  might  not  fccoi  unrcafoiiaWc  to  fuppofe,  that  duiing 

'hji  irauCition  of  vitrifiable  fel-Ipar  iiitu  infufible  clay,  fome 

^'oliiilc  fubilance,  as  yet  ur.lcnoivn,  and  capable  of  ptomoi- 

■"^g  fufion,  might  cfcapei  did  we  not,  on  the  contrary,  find, 

^V  «cperience,  that  viti  ihcd  fel-fpar,  if  again  e^pofed  to  fir^, 

*^*^[crs  again  jmo  fution,  in  the  fame  manner a^i^  ^{^ 

'  *■  rft  time. 


It  remains  yet  to  invefVigate,  whether  the  lepidulite  U 

J uflly  ranked,  as  ifor«  would  have  it,  amo^g   the  z;olites. 

^Vhcn  wc  attempt,  in  the  mineralogicai  fyftcm,  to  fepar«e 

*nd  tu  determine  the  vjrious  fpecics  of  folTils,  not  in  a  vague 

"trainer,  but    according  to  fixed  charaiflcrsi  the  queftion 

i«>  then,  in  which  of  its  properties  does  the  fpeciiical  cha- 

'aärr  tjf  Kcolite  confift  ?     1  think,  in  the  following:  that 

't    is  awJcrateiy   hard,  and   gives  no   fparks  with   fteel  i 

'Hat,  urged  by  the  tlaine  upon  charcoal,  it  is  rendered  miik- 

■vhite  and  opake,   fwelling  much  at  the   fame  time,  and 

farming  ramofe  excrercenccs,  yet  without  actually  Fufins 

^■^Bloa  globule;  and  that,  befides  the  filiceous  and  aluminous 

^^^bnhi,  the  calcareous,  likewiTe,  is  an  elTential  conlliiuciit 

^^Hutef  it.     The  mother-of-pearl-likc  lultre,  the  gelatinoiH 

^^BctM^lum,  which'  it  forms  with  acids,  and  its  phofphorefcecK 

^^^  t  3  lutute 


tf  LxpidoUlt. 

s  any  of  its  d 


t)    UlLlM 

Btatc  t  ■ 


tadi!  docs  not  Ibev  d» 

3s  the  zeolite,  bat  sit 

il  the  Tame  lime,  itMU 

^^  ^andaciii,  round  ^IoImIc;  a^ 

.f-*  xthnite  oriime  foroncitfilt 

-»2>  lAbrd  TuScient  ground  IB 

_  ^  n  täff  fviieoiatical  airsngcaKat 

fpccies. 


whetKer  the  name  IMa^i 
•  >iitrodu.3ion  into  public  notitti 

t  ;«coiBm ended,  in  its  ße>d,tbf 
icale-ftone),  for  \v&fftäpc  ia»\ 

rts  fra^Urc  like  an  aggreg^af 
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ftals,  longitudinally  ftriated,  and  tn-nfverling  grey-white 
trz,  and  occurs,  with  various  degradrations,  of  a  pale- 
colour,  in  fome  fpecimens  pafi^ng  into  the  ifabella,  and 
0  green.  This'  mineral  was^  pretetv^ed-^  \y  fome, 
be  cryftallized  Ulalite :  but,  even  without  having  yet 
formed  a  perfcdl  analyfis  of  it,  I  am  already  convinced, 
t  it  by  no  means  belorigs  to  that  foffil,  but  to  the^^- 
f9us  ^^ry/,  (fhörHtc, — by  Kirwan) ;  with  which  it  agrees 
t  only  in  its  extarnal  appearance,  but  alfo  in  its  habi- 
Ics,  in  the  dry  way. 


R    4 
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XX. 
CHEMICAL  EXAMIN'ATION 

OF 

CI  MO  LITE. 


1  HE  Ctmolic  earth  (Cimolia  Plinii),  or  the  Gmelite^  ti 
I  üiall  call  it  for  the  fake  of  brevity,  belongs  to  thofe  bo- 
dies of  the  mineral  kingdom,  of  which  an  hiftorical  know- 
ledge has,  indeed,  reached  our  age,  from  the  writings  of 
ancient  claffics,  fuch  as  Theophraftus^  efpecially,  Dio/coridis 
and  Pliny ;  hut  a  familiar  acquaintance  with  them  has  gra- 
dually been  loft  fince  the  time  of  thofe  authors.  We  learn 
from  the  works  of  thofe  old  naturalifts,  that  the  Greeks,  as 
well  as  ciic  Romans,  befidcs  its  medical  ufe,  employed  the 
cimolic  earth  for  technical  purpofes,  in  the  preparation  and 
cleaning  of  their  ftufFs  and  wearing  apparel.  This  is 
fhewn,  among  others,  in  the  following  pafiage  of  Pliny»  : — 
Cr  et  a  plur  a  genera.  Ex  iis  Ciinolix  duo  ad  medicos  perti" 
nentia  :  candidum  et  ad  purpurijfum  incUnans,  And  having 
firft  mentioned  its  various  applications  in  medicine,  he  thus 
continues  ;  Eft  ct  alius  ufus  in  veftibus.  Nam  farda^ 
qiuv  adfertur  c  S.vdiniay  camUdii  t  ant  urn  adfuffdtur^  inutiUs 
verßcoloril'US  :  et  eft  vHtjJima  omnium  Cimolia  generam, 
Pretiojior  Umbrica,  et  quam  vocant  Saxum. — Primum  ab^ 
luitur  veftis  Sarda,  dein  Julphure  fußtiur :  mox  defquamatur 
Cimolia^  qua-  eft  coloris  veri.  r  ucatus  enim  deprehenditur^ 
nigrefciique^  ■  ei  fundi tur  fulphu  re,     V  eros  autem  et  pretiofos 


*  Hil^.  Natural,  lib.  xxxv.  chap.  Ivii. 
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:  larei  rmitdt  Cinalto^  tt  juiJam  nilert  txbilarat  c»ntriJtatot 

;  -khart. 

What  later  writers  have  meiitioneJ  concerning  citno- 
■  [Agriola'y  fi>r  Jtidancc],  are  mere  compilations  taken 
'"  of  thofc  ancient  aulbors,  Taurnefirt^  however,  is  to 
"■■■-  cxcepieij,  who  certainly  law  it  in  his  travels  through  the 
I  'ini,  but  has  erroneoudy  taken  it  for  an  earth  of  the 
[-Jurccus  kind^  diflingulQied  from  common  calcareous 
cuib,  as  he  thought,  by  its  foapy  fatnefs. 

It  is  by  the  kind  communication  of  John  Uiwiinsy  Efq. 
who,  in  his  voyage  to  the  Grecian  iflands,  mai-i  for  the  ad- 

Kitcmem  of  Natural  Hiftory,  has  colledled  the  genuine 
cmolic  carih  on  the  iiland  Cim:lo  itfeif,  or  Argtnticra,  as  it 
ii  called  at  prcfent,  that  I  have  been  enabled  to  revive  the 
knowledge  of  this  foffil,  hitherto  loft  both  to  Natural  Hif- 
tmyand  Technology,  and,  at  the  fame  time,  to  undertake 
itschcinical  analyCis. 


The  (skiir  of  cimoUte  is  a  light  greyi(h-whitc,  in- 
riinmg  to  pcar!-grey.  But  this  colour  is  fomewhac  changed 

'  cx)>ofure  to  air,  where  it  acquires  a  reddiih  tint.  It  is, 
■T^ieforc,  probable,  that  the  titnoUa  ad  purpurij}'um  imll- 
t-m;,  of  Pitty,  as  well  as  his  caadiday  arc  both  one  and  the 
'  .lue  fpecies  ;  lince  the  firfl,  or  the  externally  reddi{h  one, 

son  the  fra^ure,  as  white  as  the  fecnnd. 

CimoUte  is  found  moßivty  and  probably  it  occurs  in  vaft 
tnij.    Its  fraflure  is  earthy,  univeriy  and  its  texture  more 

^B*r  lefs  y70fy.     It  is  thoroughly  trpatf,  and   does  not /lain 

t 


'  Df  Nature  FoJJUUm,  lib.  i 
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r)  1  iiuw  combined  the  folution  with  PntSaa  i 
which  produced  a  i]eep-blue  precijiiiatc  i  by  tbe  qpaa 
which  ihc  proportiua  af  the  fej-mginous  iagfoÜeat, 
füiin  of  oxyd  af  iran^  atCrai^tibk  by  the  rrn^n^^  «n 
tcrmiiicd  at  2}  grains. 

f\  When  the  portion  of  iron  had  been  fe^arsKi,  I , 
■  InwU  «{uantity  of  vegetable  alkali  to  that  pa«  of  tbc 
tioo  whiv-h  j-e:  rtnuine;!.  By  this  treapoeat,  aoil 
^untt  cvap.>rat>oQSt  1  obtaiDcd  aluminous  cry-Hals,  i 
rcffi>Ms  to  cIk  rrj.  Bui,  at  the  fame  time,  cbetc  A3I 
r4l«4  Kvue^-viaj  ttrti^  aisotutiog  to  13  g^aim,  ' 
bcJtv%i  ti«  icineti. 

j>  Tbe  «K'^e  of  tlw  ilam  (fulpfaarof  aluBÜKJot 
«>J^  was  tv-J:u%.-i>tii  in  waccr,  udtbc  arplhmin  < 
{«^suatt.'t)  ^v   «vgvu^>£  aikait.     Tks  i^f  iepaassl 

■r.  :3c  ij<r»e  WO  staö  ot  timit    :  pni«»' 
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Alumine     ....     23 

Oxydefiren    .      .     .        1,25 


99.25 

IVith  regard  to  thefe  cgnfliiuent  pans,  and  their  propof' 
lions  to  each  ulher,  the  cimslUt  might  properly  be  placed  in 
äc  nrincralogieal  fyftcm  along  with  the  common  fpecies 
irfcli)':  but  it3  diftinguifhmg  charafter,  on  which,  alfa,  its 
othct  phyfical  properties  depend,  undoubtedly  confifts  in  ih« 
minutely  divided  ßate  of  the  filice.ius  ingredient,  as  well 
a  ihc  moft  intimate  mixture  of  this  laft  with  the  ai-giJ> 
linous  part. 


t  ^6  ] 

XXI. 
CHEMICAL  EXAMINATION 

OF    THE 

MAG  N  ES  IAN-SPA  it   (Bttterfpath,) 

l(Cry flail  ized  Aluricalcice,  Compound  Spar,  of  Kir«».] 


LMONG  ihc  Tyrolcfe  foflils,  and  thore  of  Silzliurg,  b 

]iiarkable  by  their  variety,  there  occur  certain  rhombic 
which  arc  moil  frequently  found  fingly  intW- 
trfed  in  a  flaty  chlorite  (Schneiiu/lein),  mixed  with  filvet- 
Ky  magnefian  lamclLis.  Thofc  crydals  have  been  calM 
Im/Wa/  /par  on  account  of  their  figure,  or  magntß*^ 
-  [Bilier-fpalh)  on  account  of  ihis  fuppofed  conffitiKtC 


of  Magneßan-J})ar. 

Icoloun.     Their   hardnefs  is  a  medium   between 
talcarebufr-fpar   and   that  of  fel>fpaf  i  as  the  firft 

fcnlched  by  them,  but  they  themfelv«  may  be 

bjr  therccond*. 

fpccilic  graviry  I  have  found  to  be  a^8o, 

cntirepiece,  weighing  lOo  grains,  was  ignited  la 
crucible  for  two  hours ;  yet,  notwithftanding  it» 
ture,  it  remained  entire,  without  flying  in  pieces, 
tendered  afli-grey,  and  wholly  opake,  though  pre- 
(wne  luftre.  At  the  fame  time  its  weight  was  lef- 
gr^nsf. 

adion  of  mineral  acids  upon  magneüan-fpar, 
^rofs  fragments,  is  not  perceptible ;  but  if  pulve- 
y  attack  and  diflulvc  it  gradually,  attended  with  a 
gentle  effervefcencc.  With  the  fulphuric  acid, 
I  generated,  and  the  fupcrnatant  folution  Js  of  a 
ifh  colour.  Nitric  acid  proJuces  a  colourlefs  folu- 
the  muriatic  acid  a  yellow  one. 

'hen  pieces  of  calcined  magncfian-rpar  arc  eui- 
w  folution  goes  on  rapidly.  And  in, that  cafe  the 
1  leaves  a  metallic  refiduc  behind,  which  feparates 
D-red  colour. 


ciicuntftantial  defcripiions  of  ihe  exiema!  charafters  of 
e  been  eiven  by  Karflrn  in  Beob.  u.  Enid.  a.  d.  Na- 
pagc  ib.-Bom  Caial.  d.  1.  Collea.  d.  Foliils,  vol.  i. 

with  tlir  Maine,  Ciuux  magnrfiie ;— and  Fiehitl.  Minerl, 

P«Ee  '89. 

He  habilultM  of  ma^neßan  ffar  in  a  porcelain-heat,  fee 

M  firfl  ElTay. 


f)  Thru 
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c)  7bra  hundred  grains  of  finely  powdered  magnefij 
fpar,  mixed  with,  an  equal  quantity  of  pot-alb,  were  ignitoci 
.fpr  two  hours  in  a  crucible.     The  mafs  returned  black  ouc 
of  the  fire,  except  that  its  middle  part  was  rendered  of  a 
darlc  afh-grey.     When  triturated,  and  covered  with  water, 
it  became  iight-gfeen.     Muriatic  aciJ  aiFuS'ed  upon  it,  in 
fufHcicnt  quantity,    diflblved   the  whole,    forming  a  clear 
golden-yeilow  tincSture.  / 

d)'  This  folution  was^decompofcd  by  means  of  carbooated 
pot-afb,  and  with  the  aflifiancc  of  heat.  Sulphuric  acid 
was  poured  upon  thf  precipitate,- previoufly  diluted  with 
water,  in  fuch  a  quantity  that  the  acid  was  predominant* 
Abundance  of  felenite  (fulphat  of  lime)  was  thus  produced, 
which  ieparated  from  the  remaining  fluid.  \ 

•.     li .    ■      •"         '  ^  '       ' 

ey  I  next  evaporated  the  folution,  that  remained  after  the 

feparai^ion  of  the  fclcnite,  and  which^  contained  fulphat  of 

magnefia,  and  a  fmall  portion  of  fulphated  oxyd  of  iron'; 

carrying  on  the  operaxion,  until  the  faline  mafs  appeared  iA 

a  dry  ftatc.     This  laft  1  fubjcdcd  to  a  red-heat  for  twO 

hours,  rc-dilFolving  it  ;ifLcrwards  i)i  hot  water.     Upon  the 

filter  there   remained  a  fubtle   red-brown   oxyd  of  iron». 

weighing  nine  grain?,  and  wholly  obeying  the  magnet. 

f)  The  folution,  now  freed  from  the  iron,  afforded,  by 
cr^ilailizatiun,  a  pure  fulnhal  of  magncfia ;  uliich,  whc" 
properly  decompofed  by  pot-afli,  and  with  the  afliftancc  <^' 
heat,  yielded  133  grains  of  carbonated  magnefia, 

g)  The  fulphat  of  lime    (</),    dccomjwfed  by  diffolv^^ 
c?.rbonat  of  pot-afh,  furniflicd   i6o  grains  of  crude  calc^-* 
rcous  earth.     To  examine  whether  this  laft  ftill  containc** 
any  magncfia,  I  diflblved  it  again  in  nitric  acid,  mixed  tb^- 
folution  with  cauftic  ammoniac,  and  filtered  the  precipitate 


^1 n.. 
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I  fbrmcd.  This  immediately  dilTolved  in  fulphuric^id, 
which  was  added,  and  being  precipitated  by  carbonated  pot- 
aOi,  it  ftill  yielded  three  grains  of  magncTian  earth  j  which 
fubtraäcd,  leaves,  therefore,  157  grains  for  the  quantity  of 
crude  calcareous  earth,  or  carbtnat  ef  iiniet 

Confequently,  I  obtained  from  the  above  300  grains  of 
the  TyreUfe  magntfian-fpar  : 


L  Carhenat  ef  lime     .     .     g)     .     . 

iMapu/iä /)  m] 

Oxyd  »f  iron,  containing 

fome  mangancfe      .»)....        9 


157  S"- 
136 


303  g«- 


-  As  no  lofs  of  nrcight,  but  rather  an  cxcefs,  appears  in 
ihc  fum  of  the  conftituem  parts,  given  fcparately,  we  may 
«onclude,  that  thofe  ingredients  might,  perhaps,  have  been 

[lie  of  undergoing  a  ftill  greater  degree  of  deficcation. 
bei 
M 

Although  it  is  only  a  few  years  flnce  this  föffil  W2S 
brought  to  Vienna  by  fome  Tyrolefe  dealers  in  minerals 
of  their  country,  and  from  thence  brought  into  farther  no- 
tice ;   yet  it  feem»  that  Woulfe  has  already  been  acquainted 
s  2  with 


llicrefore  a  hunärcd  parts  of  magntfian-jfer  confift  of:         ^ 

X^^hanet  ef  Umt 52 

JMäiiu/ia 45. 

l<  OjTfJ  »f  irtn,  imprtgnattd  with  manganeft    .      3  jj^ji] 
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:rü}d.     Yol  the  ioSA,  w}üch  he  na^ 
Itbcd  in  tbc  Phihftpb.   Trtttf.  for  177^ 
'mpound  fpoTy  agrecBwitbthe  Tyiolcfe. 


>ved,  Ehat  the  magnefian-fpar  is  faaoA  p 

tdtrs  of'thc  Tjrolefe  and  Salzburg  moui 
1   other  places,  \>y  the  following 
■rpar  of  thai    kind,  coming  froo)  Taitrgj 
I  province  of  Swolen. 


Iln  the  (offil,  iji  which  I  hive  found  ic  of  » 

lolour,  vtth  3  Arong  lullrc,  neatly  rcfeinbling 
■  mother  of  pearl,  iu  femi'pellucid  and  ihotn- 
Wiih  fogard  to   its  &aätirc>   it  cu 

iinguifhed  from  that  variety  of  the  Tyrricfa 
■par,  which  furnilbed  the  fubje<£l  of  the  foreg»> 
■s.  The  only  difference  conliAs  in  its  extemal 
T  is,  ic  does  not  occur  in  fingic  imer^r&d  cryt 

e  laA,  biit  in  maiTes;  iaä  it  is  accomputied  by  a 
mpaä,  influnted  clay,  and  a  grofs-fbliaced,  dnp 

een  talc  (magneiiui  eaith.) 

Ifmal!  piece  o^  it,   %siM4  f* A  ^"^  ^tuKoal, 
vilhouc  fplitting.     It  dlllblve!:,  by  Ivfion,  in 
forms    a   clear,    colourleis  bead. 
AVben 


tif  Masnrßan-Jpar.  «6i 

wfcring  paper  changed  to  2  brown,  aiid,  heated  to  redntft, 
yielded  4f  grains  wf  exyd  ^  iran. 

€)  The  folution,  now  reodered  colourlcfs,  was  evapo- 
lated  to  a  fmallcr  compafs,  mixci!  with  one  third  part  of 
llkohol,  and  combined  with  as  much  fulphuric  acid  as  was 
necclTiry  to  precipitue  the  Gliccou«  earth  fiom  the  felenite 
or  gypfum  {Julfhat  ef  lime),  which  was  then  feparated, 
and  waflied  with  a  mixture  of  alkohol  and  waicr. 

^  When  the  whole  ol  the  liquor  had  been  again  rc- 
ducecl  by  evaporation,  I  precipitated  its  magncfian  earth» 
"y  means  of  carbonated  pot-afh,  aflided  by  a  boiling  hear. 
«  did  not  prove  to  be  as  loofc  as  it  ought  to  have  been,  and 
*nU5  it  Ihewcd,  that  it  was  not  yet  pure.  Hence,  on  the  at- 
"'Qon  of  fulphuric  acid  upon  this  precipitate,  moie  felenite 
w-as  depofited,  which  I  added  to  the  firft.  The  folution, 
*atis  freed  from  it,  then  afforded  pure  fulphat  of  mag- 
"efia  [Epfem-falt],  which,  reJilTolvcd  and  decompofcd  in 
*  boiling  heat,  by  alkaline  carbonat,  afforded  50  grains  of 
■iotiaUJ  mognefta. 


r 


t)  The  felenite  alfo  was  decompofcd,  by  boiling  with 
^'ater  and  carbonated  pot-afh.  Thus  I  procured  from  it 
^^6  grains  of  mild,  or  earhonated  eaUartous  earth. 


i. 


This  Swtdipi  magncfian-fpar,  therefore,  contains  miicb 
RUgnefia  than   the   'fymiefi  ;  and   the  proportion  of  its 
^cnßitucnt  parts  in  one  hundred  is  the  following : 


Carheitat  ef  lime 

Mfl"ßä 

Dx^i/  of  ireilj  containing  a  litllc  manganere  . 
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XXII. 
•  EXAMINATION 

or  TRI   SUPPOSED 

MURIACITE. 


1  HE  review  of  our  prefent  knowledge  of  mineral  bodi 
would  undoubtedly  be  much  more  extenfive,  and  at  tl 
iamc  time  require  much  fewer  correSions,  if  every  new! 
ififcovered  foflil  were  immediately  put  to  the  chemical  tcl 
and  not  received  into  the  fyftematical  arrangement^  till 
had  been  ftamped  with  the  authentic  feal  of  trutl^. 

The  muriaute  does  not  feem  to  be  as  yet  fo  general 
known,  that  I  may  not  hope  to  be  able  to  prevent  its  h 
ther  jntroduäion  to  the  public  in  an  erroneous  (hape,  1 
means  of  the  examination  which  I  am  going  to  defcribe. 

Fichtel*  gives  the  following  account  of  it. 

Abbe  Ppda  has  lately  difcovered  a  new  /pedes  of  calcano 
earthy  which ^  by  reafon  of  its  con/tit uent  partSy  -he  calls  mui 
^ted  lime,  or  muriacite,  according  to  the  new  method  of  f 
minating  foffils  ;  hecaufe  that  mineral  is  compofed  of  calcat 
eus  earthy  muriatic  acidy  and  water.  The  miners  in  the  fa 
pits  at  Hall,  in  Tyrol,  call  it  fcaly  gypfum  {fchuppig 
gyPhß^^n*)  Buty  heftdes  this  difference  in  its  conftitut 
partSy  it  is  alfo  farther  diftinguißed  from  the  compa^  g) 
fum:  I  ft,  by  its  greater  hardnefs  ;  2dly,  by  the  quadrilatcVi 
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\rillmivlar  fealtt  er  tärmnaT^  if  vubkh  h  Is'  ratirtly  csm- 
';  J»/  3dly,  by  itt  much  fmrt  iViffieult  filuthn  in  ivirri-r, 
■jftti/ff,  as  a  mean  irmptralure,  h  rfjulrfs  4J0O  (tarU. 
I  H^tixfia  19  rrctive  frzm  the  Jibe  him/elf  the  (inw/t/tanlial 
\  irfiTiptitn  tf  this  ntvj  Jftiits  of  caleartms  larth. 

This  ioSA  the  more  deferved  a  chemical  examination,  i» 
hereby  we  might  be  enabled  to  underftantl  hy  what  means 
Nature  could  produce  a  combination  of  the  eanhy  fallne 
kind,  which  in  the  dry  as  wcH-as  inihc  cryftallized  Oatett 
1  much  dilporcd  to  dtfliquefcencCi  but  which,  as  here  is 
,  exifts  in  n  dry  and  compact  ftaic,  and  at  the  fame 

:  requires  fuch  aii  cxcdBvc  qtuntity  of  water  to  be  dif- 
Uved. 


That  Ipecimen,  which  has  been  Tent  me  from  f'itnna^  as 

ur'iaeite  of   //«//,    in   Tynl^  \%  un  .igj^regate  of 

mguUf,  four-fided  plate*,  of  a  lighi-grcy,  blaclc-grey, 

,  part  rcddifh  colour,  with  bright  fpccular  furfaces ; 

il  hence  not  ill  rcffmbing  grofs-foliated  hornblende.     By 

e  tafte,  and  partly  even  by  bare  infpcction,  it  betrays  an 

VmJxtütc  of  fome  purtion  of  roclc-fait.     Triiuwtion  «- 

pecs  ic  to  a  white-groy  pnwdcT, 

..'«J» 

'e\  Upon /t«  Afwrfr^rf  grains  of  it  alkohol  was  poiiredj 
:h.  After  34  hoTirü,  I  ng^in  ftparated  hy  (iiteriiig.  The 
lent  fyirit  coiiciaued  colourlcfs;  and  when  evaporated,  i( 
t  pure  common  fall,  ur  muriat  of  foda,  behind,  iii  the 
■*<ifdr}-cryflal?.  '[■  •■^■''■' •■'■  wmii  -v.'     ' 

)  This  being  done,  water  was  affufcd  upon  the  poWder, 
IttI  all  the  fiiline  pans  were  lixiviated.     T  his  aqueous  fo- 
i'whicK'was  likewir?  colotirl^fs,  b«in^  evaporated  to 
left  aifo  eommm  fals    behind ;    but  contamiriil'et) 


t^TVfc 
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c)  The  fait  obtained  in  both  extradions,  and  added  to- 
gether,  weighed  91  grains.  By  the  afRifion  of  nu  part  of 
alkohol,  mixed  with  three  of  water,  all  the.  fait  was  dif- 
folved,  and  the  refidual  ^^jr^iii  amounted  to  17  grains. 
This  determines  the  quantity  of  the  nmriat  rffoia  it  74 
grains. 

d)  I  next  treated  the  powder  (which  had  been  previoofly 
extraded  both  by  alkohöl  and  water)  with  dilute  nitric 
acid;  digefting  it  gently.  Carbonated  pot-afh,  added  to 
the  nitrated  fluid  which  was  again  feparated,  threw  down  an 
^arth,  weighing  26  grains  when  dried,  and  coniliUng  oT 
calcaneus  tartb^  impregnated  with  iron. 

i)  The  refidue  was  boiled  with  water  and  carbonated  pot- 
afh.  The  fluid,  filtered  off,  was  then  iaturated  with  nitric 
acid.  By  the  addition  of  muriated  barytes,  a  precipitate 
was  obtained,  confiding  of  fulphat  of  barytes. 

/)  Upon  the  edulcorated  refidue  I  poured  again  fome  ni- 
tric acid,  which  produced  a  great  effervefcence.  After  due 
digeftion  I  feparated  the  fluid  by  filtration ;  and,  while  yet 
boiling,  I  combined  it  with  alkali,  by  which  treatment  I 
obtained  76  grains  of  carbonated  Ittm.  But  as  this  laft  had 
exifted  in  the  foffil,  in  a  ftate  of  combination  with  the  fuK 
phuric  acid,  mentioned  at  (^),  we  inuft  only  reckon  120 
grains  of  gypfum,  or  fulphat  rf  linu. 

g)  What  remained,  after  the  extradion  with  nitric  acid, 
weighed  now  265  grains.  It  was  a  minute,  light-grey, 
micaceous  iand. 


In  thefe  500  grains  of  the  fbflil,  therefiNre»  have 
found ; 

Mm 
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\  Ji&riat  of  fida 


r  Cm-hmat  of  limt 
Sandy  rtßdut     , 


•) 


')    ■7) 

n  ""i  ■  ■ 


/) 

s)  ■ 
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7+ 
■37 

a6 
265 


502  grs; 


HcDCe,  the  exiftence  of  a  native  muriat  ef  limt  in  the 
msrttf  fia:t,  atid  alfo  the  name  of  murimitt^  which  has 
tten  given  to  it,  are  incorapatibie  with  this  rcfult. 
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XXHL 
EXAMINATION 

OF    THE 

NATIVE    ALUM 

From  Aftfem. 

The  alum  cavern   {grotta  di  alume)  at  the  Cape  Mifem^ 
near  Naples^  which,  as  it  were,  ferves  as  a  laboratory,  whcrc= 
Kature  alone,  unaffifted  by  art,  is  conftantly  producing  per- 
fect alum,  has  been  mentioned  only  by  few  of  the  Natu- 
ralifts  who  have  vifitcd  that  country.  Profeffor  Spallanxani^ 
fiiys  of  this  remarkable  grotto: — Before  the  traveller  reaches 
the  promontory  Mifcno,  he  ntfets  with  its  harbour ^  which j  there 
is  no  doubt  J  is  likewife  a  crater ;  as  it  is  furrounded  on  all 
ßdes  with  eminences.     Thofe  elevations  confift  of  tufas ^  and  on 
$ne  fide  of  them^  a  little  above  the  fea^  there  is  feen  an  aper^ 
ture^  made  by  arty  which  is  called  grotta  di  Mifeno ;   and 
where  fulphat  ofalumine  (alum)  continually  eßlorefces.      This 
fait  is  not  known  by  the  nativesy  or  at  leaft  tbey  pay  no  atten* 
tion  to  it. 

The  fubjeft  of  the  following  analyfis  has  been  a  portion 
of  the  alum  of  Mijenoy  colleäed  on  the  fpot  itfelf,  and 
given  to  me  by  that  worthy  naturalift,  John  Hawkinsy  Efq. 

All  faline  efflorefcences  agree  in  this,  that  while  they 
continue  in  the  dry  ftate,   they  give  no  fign  of  the  crylbl— 
line  figure,  that   is  peculiar  to  each  particular  fpecieso'-^ 
fait.     They  always  appear  of  a  fibrous  form.     For 

— -~^ 

^    i  raveU  in  the  Two  Sicilies^  vol,  i. 

reafc 
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rtafonilfo,  this  efflörefced  native  alum  docs  not  prcfciit  it» 
ippropriate  oilahedral  form,  but  Is  fuund  in  rmall,  de- 
tach«!, and  loundiüi  accumulations,  of  very  thin  and 
fliort  fibres,  pofleffcd  of  a  white  colour,  and  filky  luftre, 
though  in  part  intermingled  with  minute  crydatline  grains. 

ii)  Oar  thoüfand  grains  of  this  native  alum,  dilTolved  in 
10  ounces  of  boiling  water,  left  i2o  grains  of  ayellowilh- 
grcj  earth  on  ihc  filtering  paper. 

h)  The  dear  Iblution,  when  evaporated  for  the  purpof« 
of  cijfflal ligation,  gradually,  and  alone,  afforded  4.70  grains 
of  pure,  clear  a! urn,  in  o^lahedral  cryltais  ;  although  their 
formation  had  not  been  promoted  by  the  addition  of  pot- 
»li.  At  the  fame  time  25  grains  oi  feleniU  (gypfum)  ap- 
peared. 


t)  Thofe  470  grains  of  cryftallizcd  alum,  rc-difTolved 
in  water,  were  decompofud,  while  yet  boiling,  by  carbo- 
Wted  iime.  After  the  fcparation  of  the  gypfuni  then  gene- 
nied,  I  evaporated  the  remaining  fluid,  along  with  the 
>^fhings,  to  a  fmallcr  bulk,  and  freed  it  from  the  felcniie, 

ich  flill  continued  to  appear.     It  yielded  27  grains  of 

<bat  of  pal-aß. 


K 


d)  After  this,  the  remainder  of  the  folution  of  the  crude 
«urn,  that  would  no  longer  fhoot  into  folid  cryllals,  was 
•nfpiffatcd,  by  farther  evaporation,  to  a  grey-white,  uniftu- 
•^s  mafs;  being  but  «n  impcrfeö  fulphat  of  alurainc. 
This  fubflance  might,  in  the  prefcnt  cafe,  be  confidcrcd  as 
*  true  rmntral  biilttr  [Bir^hutler).  By  affufiuji  of  water  it 
formed  a  fomewhat  turbid  folution  i  and,  by  being  then 
treated  with  a  fmall  portion  of  pot-afh,  it  yet  aßurded  290 
^^raioi  of  concrete  tryßal)  »f  «lum. 

■t  -1 1>« 
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i)  The  above   lao  grains  of  earthy  refidue  (a)  wete 
boiled  with  mild  vegetable  alkali  and  water«    The  filtered 
liquor  was  then  faturated  to  excefs  with  nmriatic  add, 
and  combined  with  muriated  barytes.    Upon  which  iiilpbaC 
of  bary  tes  fell  down. 

# 

/)  I  now  drenched  in  muriatic  acid  the  refidue,  that  had 
l>een  boiled  with  alkali.     This  laft,  again  feparated  firom  k  ^ 
by  the  filter,  was  next  faturated  with  carbonated  pot*aftu 
Eleven  grains  of  a  yellowifh  earth  were  then  precipitated  *» 
which,  upon  clofer  examination,  were  found  to  confift  csl 
two  grains  of  oxyd  ef  irony  and  nine  grains  of  c^fhmett^m» 
Urn  %  which  laft,  together  with  that  which  had  been  in^SV 
cated  in  combination  with  fulphuric  acid  by  the  .muriaC= — ^ 
barytes  (/},  amounted  to  15  grains  oi  fokmU. 

g)  The  final  remainder,  which  had  refifted  the  attick  ^^ 
the  muriatic  acid,  weighed  92  grains,  and  was  a  fan^  ^1 
earth,  of  a  greeniih-grey  colour,  meager,  and  harfb  to  t^C-M 
feel. 

i 
From  1000  lbs.  therefore,  of  this  rough,  native 

from  Mifenoy  may  be  produced,  barely  by  folution  in 

and  fubfequent  cryftallization : 

2)  Alum^  provided  by  Nature  berfelftuitb 

the  requifite  quantity  of  pot^fl)       •     •     .     470 

a)  Jlumj  wbofe  cryftallimation  is  pro^ 

mated  by  adding  pot^afi 290 


760  lbs, 


When,  therefore,  Spallanzani  cenfured  the  natives  fo 
not  knowing,    or  for  difregarding  this  natuq||^  produä^ 
^Ucb  is  fo  eafily  procured,  and  which,  with  fb  little  ex 

S 


Kative  Alum  from  Mtfeno. 

wnce,  may  be  made  a  profitable  article  of  commerce,  he 
m».\  not  unfupponed  by  reaTori.  This  alum  of  Mifma,  it 
Qiould  fccm,  might  be  of  the  fame  good  quality  ae  that  of 
Tii/a;  as  it  can  be  rcodered  as  free  from  iron  as  this 
Us,  and,  as  bcfidcs,  the  pruportion  of  fulpluted  pot-aQi 
■Mdd  not  be  greater  in  it  than  iii  the  Roman  alum. 

^Vbia  portion  of  fulphat  of  pot-a(h,  contained  in  the  alum 
mia  Afi/taa,  occafions  the  following  queftion;-whichin- 
M  it  will  be  (till  JiiEcuk  to  anfwer  at  this  time. — It  is  : 
A)  this  grotto  cotififts  merely  of  volcanic  tufa,  in  which 
jjo  vegetation  takes  place,  whence  does  Nature  procure  the 
v^ctabte  allrali,  rc^uifite  to  the  generation  of  the  cryftal* 
e  alum  * 

AtM»h«r  mftv)ce  of  the  like  daily  produOion  of  native 

t%  at  Sotfalara,  where  it  is  procured,  and  refined  aflcr 

T  dekiibed  by  Prof.  Breijlai.     From  the  following 

HfTage  ni  bis :   BJaii  MiKcralagiques  fur  la  Soljaiart  de  Pmx- 

,  Nagiles,   1791,  page  ijt,  it  appcan Thai  ii  it  afam 

t  graind  nf  lit  fruduainn   0/  thift  fal'ine  eJS^refcetiut,  ibe 

•e  and  rUbneft  ef  tubhb  are  eijually  furprizing,  and, 

viijr,  aftLeexerßveptotitpt'itudeiiftbtiTrefnduttioa,  liat 

b  baf  ttem  rejtlved  en  it  eßeblijb  at  Sal/aiara  a  nianiifafiurt 

■^  «An*!  lubicb  a/  laie  bai  been  put  in  aüi-viiy  by  Jajcfb  Bren- 

vG^artli- — li>  llie  fuller  account  of  it,  given  page   131, 

cording  to  which,  tlie  «luminous  llxiviuin.  by  meins  of  boiU 

,  U  brought  to  ihoot  into  cryftals  in  no  longer  time  than  14 

bouri,  there  is  no  mention  made  of  any  anificiji   addition  of 

I.     h  ii  therefore  probable,  th^t  ihc  jilum  of  Stlfaiara, 

Kke  the  ibovcof  Mijeao,  is  ulrrady  by  Nature  provided  with 

Chu  ponioriof  pot-alh,  which  i&necelTary  la  the  produftionof 

wiUäly  cry  ft^Iliied  alum. 


V(iri"<ii  [)hiWnf'h«fi,  wtv)  tuve  *  ifiud  and  c^ma 
pal*  firt'c  ii>  'hfc'^cijr,  Fuvc  alreaJ)'  given  ärcinitft 
tlplniiillivi»  i.f  itir  ii4iur*l  ftil«  of  that  remaitabJe  p 
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Hih  Zimmtrmayiyt  aiid  Ftrtit.     In  the  fpecimuit  which  1 

B  fiixnind  with,  the  falt-pem-  invcftcil  fragmeiHs  of  a 

HuwUli^wliitc,  compact,  hmr-lioiic,   lotming   the  ttonf 

r  littiie  PuU.     Thejc   fragmctttt,  detached  Troin  the 

:n  (hill  byers,  iirc  incrußcd  with  the  litlt,  to  the  thick> 

I,  far  the  moli  pait,  oi  one  dxth  of  ui  inch  ;  when  it 

I  a  üiiety-grAtiicd,   cryllulline  form,  rcfembliiig 

e  relificdt  or  Canary  fiigar.    On  Tonie  pirts  of  the  lime- 

:  1  dilcuvere^    thin    incruiVations  of    a    finely-äbrout 

rliich,  in  fome  places,   /crved  as  a  ImI'c  for  the 

aim  to  leC  OR, 


It)  One  Thrtiytttd  grains  of  this  natirefalt-petre,  tog:thei 
wi'Ji  thenmt-Ilnii£and  gypAim  tu  which  it  adhered,  were 
i.ivcrcd  with  boiling  water.  The  remaining  himps  of 
iIdqc  having  been  lixiviated,  the  clear  and  colourlefs  folu- 
'iun,  thus  obtained,  was  next  prepared  for  cr)'iblli7.ing  l>f 
gciiik  evaporation.  Hach  Ihooting  of  the  faJt  was  ac* 
companiod  by  ten<Jcr,  ncedlc-fiiapcd,  felenitic  cryftais.  No 
mhiT-wattr  remained :  but  the  whole  of  the  folutlon  ccyi- 
lilliwd,  to  the  hft  drop,  to  a  perfect  prifmaiic  nitre.  The 
fcltnitc,  fcparaCed  from  the  TmU  as  much  as  was  poffible, 
weighed  40  griins ;  whereas  the  (alt  gave  446  grains. 


i)  According  to  refearchcs  of  Profeßbr  fiwVa*,  this  nitre 
it  faiil  10  contai.i  common,  or  fca-fati,  in  the  proportion  of 
I  to  6.  I  therefore  cxpcifled  to  obtain,  befides  the  prif- 
nwlc  cr/ilals  of  the  fal(-pctre,  fo:rc  fca-fjlt  alfo,  in  diflinfl, 
Ibiitary  cubes  ;  but  no  trace  of  it,  vifible  to  the  eye,  a;^ 
paired.  For  this  region,  I  attempted  to  difcover  its  pre- 
fciice  bj' another  method.  With  this  view,  I  re-dijlolved, 
f  water,  the  cryftals  of  nitre  which  I  had  obuined^tand 
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:e  of  baryces  inio  tfiff  Ibtuttoti, 


lipped  diflblvcd  acetite  of  baryces  inio  tfiff  Ibtuttoti,  Bjr 
we  means  1  obtained  a  precipitate,  conHlling  of  26  gnin» 
Ifulphated  barytcs  ;  which  fhewcd,  thai  i8i  grains  of 
;  were  ftil!  united  with  the  neutral  fait.  When, 
|:r  this,  I  tried  the  nitrous  folution  with  muriatcd  ftUer, 
■  than  4^  grains  of  hornfilver  [muriat  of  ßher) 
luld  prccJpilaCe,  fo   that   the  quantity  of  common  fall, 

(cd  bv  this  hH,  can  be  ellimated  at  only  two  gniini. 

is,  the  true  quantity  of  perfcäly  pure  nitre  has  been 

:d  1043.51  grains. 

However,  I  thinlt  it  more  prohable,  that  the  neutral  mu- 

,  whii:h    was  mixed  with    the    native    nitre,   was   not 

Iriated  foda,  but  a  muriat  sfpot-oß^  or  digeftive  fait,  U 

Ts  called. 


D  Upon  the  ftony  fubftances  remaining  after  the  lixi- 
1  of  the  crude  nitre,  and  which  exa£Hy  conllituted 
I  half  of  the  firft  weight,  viz.  500  grains,  I  poured  mu- 
cid.     The  pieces  of  timc-ftone  dillblved  with  gfreat 
/cfccnce  ;     leaving   a    reficiue  of   196    grains    behind. 


Nitre  from  i 

Purt  prifmatic  nitre    .     h) 
Muriattd  neutral  fait  . 
StItmU       .... 


Lim.fm 
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.     .    425!  grains. 


b)  181 ). 

c)  196   i 


304 


iSj  the  computation  of  Prof.   Vuiro*,  the  total  mafs  of 

•  Ir-pctrc  ill  the  Pult  ihould  amount  to  between  30  and 

*  ihoiitanti  centners,  at  100  lb.  each  -,  and  the  fecond  re7 
t  f'xluäion  of  it  to  more  than  50  thouland  cejitners.  As, 
'bcfcfore,  the  alkaline  bafe  of  prifmatic  nitre  conftitutes 
«early  one  half  of  the  whole  of  that  compound,  it  is  ob- 
vuius,  that  the  queltion  which  I  have  Intimated  at  the  ciofe 
of  my  lafl  eflUy,  concerning  the  origiei  of  the  vaft  quantity 
ofvcgeiablc  alkali,  becomes,  in  the  prefent  cafe,  far  more 
inipottant  and  interejling  to  the  naturalift.  The  con- 
Jiiiurc,  that  Nature  poflefles  means  of  producing  that  alkali 
btyond  the  limits  of  the  vegetable  kingdom,  nay,  even 
without  any  immediate  influence  of  vegetation,  acquires,  by 
vYia  fingular  phenomenon,  a  very  high  degree  of  proba- 
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XXV. 
CHEMICAL  EXAMINATION 

OF    THE 

MINERAL  SPRINGS,  at  Carlsbad. 


Among  the  hot  mineral  fprings  of  Germany,  that 
at  Carlsbad^  in  Bohemia^  deferves  the  particular  attention, 
not  only  of  the  phyfician  and  the  philofopher,  but  alfo  of 
every  individual  that  has  a  due  fenfe  of  the  grand  fcenes  ib 
nature. 

The  bafon  of  the  main-fpring,  that  wonderful  refervoir,  • 
is,perhaps,  the  only  one  of  its  kind,  which  Nature  herfelf  has 
formed  of  the  conftituent  parts  of  the  fpring,  and,  at  the 
fame  time,  has  covered  it  by  a  triple  marble-vault,  fitted  for 
the  collection  of  the  mineral  waters  produced  in  the  neighs 
bouring  fubterraneous  laboratory.  The  boiling  main- 
Ipring,  rufhing,  with  vehemence,  out  of  the  principal  apcf^ 
tures  of  this  water-vault,  and  filling  the  atmofphere  with 
vaporous  clouds  ; — the  inceflant  play  of  the  air-bubbles, 
forcing  their  way  through  the  fmaller  rifts  and  fifTures,  and 
rifing  in  the  form  of  pearls  through  the  river  Töpel,  which 
flows  immediately  upon  a  confiderable  part  of  that  vaulted 
roof  of  the  fpring : — ^all  this,  at  the  firfl  view,  invites 
the  mind  to  reflexion  i  at  which  the  fpeftator  can  hardly 
avoid  falling  into  the  pleafing  illufion  of  feeing  Naturei 
that  ufually  likes  to  operate  in  a  hidden  manner^  work' 
ihg  here  clofc  at  hand,  and,  as  it  were,  before  hi^ 
eyes. 

I  thini^ 


-  - 
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I  I  think  it  neodlcA  to  enter  into  a  topographical  and  ph)i- 
I  £ca]  (Jcl'cripliuii  of  CarULadi  becaur«  tlicfc  already  exift 
frveral  accoiinis  aiid  dcfcripiions  of  it.  Among  there,  the 
Tratifi  Bit  CarlihaJ,  by  Dr.  Bechtr^  may  be  confidered 
lilHcmoß  capital  woric.  I  Uiall,  therefore,  I'uppofe  the 
icider  acquaint«!  with  its  contents  i  which,  il&^  in  ge^ 
ncrJ,  I  refer  tu  in  thi.t  eflay.  >   '  jfu 

My  principal  delign  Is,  to  ß.ite  our  obfcrvalions,  atiJ 
(licci»n(iituent  p.irtä  ufthc  Ca rUhaU- water,  the  dccooipo- 
fitioa  of  which  wc  attempted«  at  the  fpot  ttfelf,  iaJuLy 
■  7891  as  well  as  to  compare  them  with  thoüe' givci^.by 
Dr.  Betktr.  Belldes  (his,  I  alfo  intend  to  (iy  fomothing 
u\  the  manner  which  Nature,  prohablyi  adopts:,  in  cUbcH 
liiifig  this  mineial  fpting,  by  way  <>t  a  fmall  addition  to 
tiic  theories  that  have  bcca  already  offered  on  this  head. 

In  our  rtfeaTches,  we  confined  our  experiments  to  the 
tWi  principal  fpritig»  :  the  main-JprLn|>,  the  nrw  fpring^ 
ifld  that  in  the  caßlr.  Upon  the  whole,  tJicfe,  like  the  other 
lolUieral  fprings  that  arc  Icfs  made  life  of,  agree  with  each 
";her  in  their  cocflitucut  parts,  as  well  as  in  the  proportion 
otthe  more  itxcA  pans,  which,  in  ail  of  them,  is  much  the 
f»!iie.  But  they  differ  confidcrably  from  each  other  in  their 
(hare  iif  carbonic  acid  ;  and  this  Variation  is  regulated  by 
the  temperature,  which  in  one  fpring  exceeds  that  of  an- 
nihrr  i  the  quantity  of  carbonic  aciJ  being  in  the  invcrfe 
miu  ofthat  of  the  heat.  And  for  this  rcaron,  of  the  ahove- 
Qciitioned  three  fprings,  main-fpring  the  horteft  of  all, 
ind  whofe  icmpcr.iture,  upon  an  average,  is  of  ibj'  of 
fireiihcit'a  thermometer,  contains  the   Icall   of  the  acid. 


'  Fur  I  liad  the  plfafure  of  nul-iiig  ihefe  experiments  ii 
fjnjf  »irli  Caani  GtfsUr,   Ctambrrlain  and  Pri-vy-^eunfiUer 


r 
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of  conducting  and  colleding  the  difengaged  gas,  througfe 
and  by  means  of  the  hot  water  of  the  raain-fpring,  inftead  o  f 
employing  mercury  for  that  purpofc,  cannot  have  occafionecf 
any  confidcrable  difference  in  the  refult:    for  water,  in  ge- 
neral, when  of  equal  temperature  with  the  natural  warmth 
of  the  Carlsbad  main-fpring,  is  not  capable  of  abforbinga 
notable  portion  of  carbonic  acid.     And,  befides,  fuch  an  ab- 
forption  of  that  acid  gas  could  the  lefs  have  taken  place 
in  the  prefent  inilancc,  as  that  water,  being  naturally  im- 
pregnated with  as  much  carbonic  acid  as  it  can  contain,  was    I 
incapable  of  taking  up  an  additional  quantity  of  that  acid.* 

If  this  proportion  of  carbonic  acid,  found  in  the  above- 
mentioned  three  fprings  at  Carlsbad,  be  compared  with  diat 
given  by  Dr.  Becher^  which,  calculated  to  eighteen  cubic 
inches  of  water,  would  amount  to  feven  cubic  inches  in  the 
main-fpring,  to  t\  in  the  new-fpring,  and  to  le  in  tbat^ 
the  caftle,  there,  indeed,  occurs  a  diJiFerence  j  flnce,  in  our 
experiments,  the  carbonic  acid  extricated  from  18  cubic 
inches  of  the  main-fpring  water  meafured  ij  cubic  inch» 
and  from  th?.t  at  the  caftle  {  inch  lefs  than  Dr.  Becher' s» 
refults,  whereas  that  obtained  from  the  water  of  the  nc>^ 
fprin^,  meafured  2y  cubic  inches  more. 

But  as  Dr.  Becher  had  the  opportunity  of  employing  a  quick' 
filver-apparatus,  and  as,  therefore,  I  have  the  Icfs  rcafon  ^^ 
doubt  the  cxaö"tj:cfs  of  his  experiments,  we  are,  from  thcnc^» 
the  more  confirmed  in  the  fuppofition,  that  the  proportion, 
of  the  conftitucnt  pans  of  mineral  waters  is  not  every  ytx^^ 
and,  perhaps,  not  every  tl^^y  and  hour  cxaöly  the  fame,  b*^^ 
rather  variable.  This  fact  is  alfo  proved  by  other  phci»*^ 
mena  and  arguments. 

The  water  of  Carlsbad,  likewife,  contain^  fomc/Vwi,  t**^ 
prefence  of  Whipb  ^an  be  afcertaincdonlyatthefpring  itfe*^^'' 


Waters  at  Carlsbad. 
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^^inceihe  quänlity  which  a^ually  cxiRt   in  that  fluid  is  To 

'      exceedingly  linall  as  lo  cfcape,  in  a  moft  rapid  and  imex- 

pcfted  manner,  thcfcnfcsas  wl-11  as  the  cffic-airy  of  re-ngcnts. 

^^And,  for  this  rcafon,  many  pcrfons  have  abfolutclj'  doubted 

^■kprcTencc  of  dilTolved  irnn  in  ihcfe  fi^rings.     B-jt  that 

^Bht)^  contain  it,  Dr.  Becher  has  demonllraicd  by  the  Tullow- 

^Isgexpcriment.      He  fufpcndcd,  hy  a  thread,  one  half  of  a 

nut-gall  in  aglafs  buttle  of  a  narrow  nccic,  and  filed  the 

wffel  on  the  very  fpot  with  waicr  of  the  main-fpring     As 

foon  as  the  water,  in  (he  action  of  filling,  came  in  contadt 

with  the  nut-gal!,  it  acquired  a  reJdith  colour  i    but  five 

minutes  after,  the  colour  changed  to  a  bright-red,  inclining 

to  the  violet. 


We,  likewife,  made  the  fame  experiment.  Having  prc- 
vioully  fufpended  a  {lice  of  a  gall,  by  means  of  a  white  fi Ik 
thread,  in  a  glafs-botile,  of  50  cubic  inches  capacity,  we 
filled  it  at  the  main  fpring.  'I'hc  water  inftantaneouHy 
turned  of  a  pale  red ;  but  after  having  flood  at  rell,  tor  one 
hour,a  purple-red,  extremely  light,  woolly,  ftocculent  fedi- 
ment  fublided,  which  left  the  fu  per  incumbent  liquor  clear 
■fid  colourlefs. 


Another  bottle,  in  which  one  grain  of  pulverized  pure 
Pruffian  alkali  had  been  placed,  when  likewife  filled  at  the 
fpring  itfclf,  (hewed  no  change  or  indication  of  colour.    But 


infiilled  fome  drops  of  nitric 
It  foda,  the  blue  colour  ap- 
length,  the  water  was  uni- 


fcme  minutes  after,   when  i 

Kid  to  faturate  the  predomin 
^^eared  by  degrees ;  (o  that,  ; 
^■tanly  tinged  blue  by  it. 

The  following  experiments  convinced  us,  how  neceflary 
it  is  to  perform  thefc  irials  at  the  fpring  itfe If.  We  had 
ordered  a  jug,  recently  hlled,  at  the  main-fpring,  and  clofely 

Epcd,  to  be  brought  to  our  lodgings ;  where  we  immt.di- 


»iJ 


.^2fe^ 
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ately,  and  before  the  temperatäre  of  the  water  had  been  fen» 
fibly  lowered.,  examined  it  by  means  of  galls,  and  tindure  of 
galls.  But  it  remained  for  a  while  colourlefs ;  only,  by  de- 
grees, it  inclined  a  little  to  a  feeble,  turbid  olive-green  i  and 
when  afterwards  a  few  drops  of  nitric  acid  had  been  added, 
the  colour  pafled  into  a  (hade  of  a  dilute  blueilh-blacl^. 

But  when  the  water  from  the  main-fpring  had  cooled 
more  cooiiderably,  it  was  no  more  pofiible  to  produce,  by 
any  means,  any  change  of  colour,  or  indication  of  iron. 

The  water  of  the  newfpring  sLfforded  the  fame  phenomena 
as  that  of  the  main-fpring ;  that  is  to  fay,  when  the  bottle, 
into  which  the  re-agents  had  been  previoufly  introduce^ 
was  filled  at  the  fpring  itfelf,  the  water  became  coloured,  zxA 
(hewed  its  ferruginous  contents.     But  when  conveyed     to 
our  apartment,  in  well  clofed  bottles,  it  was  tinged  in  fodt^ 
degree,  while  its   original  temperature  continued;    buC    ** 
foon  as  the  water  began  to  cool,  no  trace  of  colour  co«-^^ 
'then  be  any  longer  difcovered. 

On  the  contrary,  the  water  from  the  fpring  at  the  ca^^^h 
though  likewife  taken  at  the  fpring  itfelf,  and  there  exam,  i"* 
ed,  fuiFered  no  change  at  all. 


It  now  remained  to  inveftigate  the  other  fixed  confütutf^*^' 
parts:  for  this  purpofe,  we  gradually  evaporated,  witV^^ 
gentle  heat,  one  hundred  cubic  inches  of  water,  frefhly  talf^^ 
from  each  of  thofe  three  fprings,  down  to  fome  ounces. 

We  then  fcparated,  by  means  of  filtration,  from  thcfe  -*c- 
fidues,  thus  reduced  by  evaporation,  the  earthy  parts  fi^^^ 
the /aii fit  y  that  were  yet  held  in  folution  by   the  water,  ^^  ^^ 
wafhed  and  dried  them.     This  earthly  portion  confiftei.      ^^ 
carbcnated  iime^  mixed  ytxth  fiUceous  earthy  and  a  flight  t 
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By  digefling  it  with  muriaiic  acid,  the  lime  vaA  ' 
euon  diflblvcd,  and,  on  the  Alter,  we  obtained  tlie  filcx 
one,  in  a  loofc,  ilimy  ftate.  The  muriatic  Tuluiion  wc 
cated,  ai  firft,  with  pnifliiit  of  pot-afli,  and  there  immedt- 
ttly  appeared  blue  flocculent  particles :  liowever,  it  was 
nly  after  fome  days  th^it  they  formed  a  folid  precipitate* 
Vhen  the  fupernataiit  Üquors  had  again  became  dear  and 
aburlefs,  and  the  precipitate  had  been  Icparalcd  upon  the 
Iter,  we  precipitated  the  calcareous  earth  from  each  of 
apby  cubunated  ammoniac,  edulcorated,  and  dried  it. 

He  now  proceeded  to  feparate  the  falts  combined  in  thofe 
Mtons.  Taught  by  experience,  that  heterogeneous  falts, 
tfting  in  one  common  menllruum,  can  but  fcldom  be  fep^ 
cd,  by  cryßaliisation,  with  due  accuracy,  efpecially  m 
ail  ex  pc  rim  cms,  we  adopted  another  more  certain  method; 
ncly,  by  latunvting,  fird,  the  uncomblned  Ibda  by  an 
d,  and  decompofing  afterwards  the  neutral  Talis  by  proper 
fiances.  At  the  fame  time,  by  other  previous  experi- 
nts,  we  had  difcovered  and  afcertained  the  proportions  of 
^agredienis*  in  falts  of  the  fame  nature,  to  be  enabled 
^k  10  calculate  thofe  refults. 

F 

1^  Thtufand  grains  of  foda,  recently  cryfiallized  and 
ighed,  after  drying  on  printing-paper,  loft,  when  com- 
Mdy  deficcated  on  the  I'and-baih,  637  grains  of  weight. 
Uid  parts  of  fuda  in  the  ßate  of  cryftaj ligation, 
bie,  are  c<(ual  to  363  parts  of  the  fame  alkali,  reduced  to 
■x  by  a  thorough  exGccation  etlei^tcd  by  means  of  heat. 

'  grains  of  the  fame  foda,  deprived  by  heat 
ter  of  cryftallization,  required,  for  their  faturatlon, 

#1 


;  lall  mentioned  experimeuts,  ferving  as  ftandard 
s  in  the  prefenC  purfuit,  were  principally  as  follows. 
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382  grains  of  fulphuric  acid,  compofed  of  a  mixture  of  1 
part  of  that  acid,  redified,  aiid  of  1,850  fpecific  gravity,  vi 
three  parts  of  diftilled  water. 

c)  The  fulphat  of  foda,  obtained  by  this  faturation,  2 
completely  dried,  by  evaporating  in  a  fand  heat,  weigi 
132I  grains. 

d)  One  thou/and  grains  of  fulphat  offoda,  recently  cryfl 
lized  and  dried  on  printing-paper,  when  exficcated  to 
moft  in  a  fand-heat,  weighed  420  grains, 

e)  Hnndred  grainsof  the  above-mentioned  glauber-£ 
diflblved  in  water,  and  decompofed  by  an  acetic  k 
tion  of  barytes,  gave  168  grains  ofwaQied  and  dried  fulp 
of  barytes,  or  regenerated  ponderous  fpar.  Thoufand  ps 
of  the  latter,  therefore,  contain  a  portion  of  fulphuric  a 
equal  to  595i  of  fulphated  foda,  that  has  been  deprived 
heat  of  its  water  of  cryftallization. 

f)  One  hundred  grains  of  common  fait  in  cryftals,  dri 
in  the  air,  diffolved  in  water,  and  decompofed  by  a  nit 
folution  of  filver,  yielded  233I.  grains  of  edulcorated  a 
dried  muriat  of  filver,  or  precipitated  hornfilver,  as  it 
called.  Whence  the  quantity  of  muriatic  acid,  contain 
in  1000  parts  of  this  laft,  is  equal  to  428  J  parts  of  pure  a 
dry  muriat  of  foda. 

AfTifted  by  thefc  difcoveries,  we  could  now,  with  certain! 
cxpcdl  the  fuccefs  of  our  attempt  without  danger  of  errc 
by  making  a  proper  ufe  of  them.  Thus  we  firft  invefi 
^ated  the  quantity  of  free  or  carbonated  fada^  by  adding 
every  one  of  thofe  folutions  as  much  of  an  accurate 
weighed  quantity  of  fulphuric  acid,  of  the  fpecific  gravi' 
mentioned,  {Jb)  as  was  neceflary  to  a  complete  iaturatio 

a 


IValcrs  at  Carlsbad. 

idfromthe  portions  of  the  acid  employed 
we  computed  the  quantity  of  the  allcüli 
Üt  Iblutioiis. 
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theCe  proceflcs, 
:d  in  each  »{ 


This  done,  we  combined  the  muriatic  folutions  with  dif- 
Iblved  zcetste  gf  barytes,  until  all  precipitation  ceafed. 
fjlnm  the  weight  of  the  barytU  fulphat  then  generated,  we 
^■Ucinlued  the  quantity  of  fuIpKatcd  foda:  having,  belure, 
^■knäed  that  portion  of  it,  which^  had  been  produced  by 
^Btfatuntion  of  the  uncombined  foda,  and  united  with  the 
^■hubcr-lktt,  naturally  contained  in  the  fpring. 

W 

'  At  1^1  w«  decompofed  the  common  fait,  left  in  the  fo- 
lutions after  the  reparation  of  the  barytic  fulphat,  hy  means 
rfa  nitrated  folution  of  filvcr ;  and  vtc  computed  the  quan- 
r  of  that  muriated  foda  from  the  hornfilvcr,  obtained  by 
kproceft. 

I-  It  refultcd  from  thefe  experiments,  that 

1  A)  Hundrtd  cubic  inches  of  watsr  from  th:  main-fpriag, 
•Catltbad,  contain  : 


Diy  tarbonaud  fida 39  gnüiu. 

-      (or,  incryftalline  ftate,  io7i  gr.) 

Dry  tiativi  fulpbat  nf  foda 70^ 

(or,  in  crylUls,  168  gr.) 

Murial  of  foda 34t 

Caricnai  «flime IZ 

Silex 2I 

0*fd  tf  inn^  about J 

Total     .     .      I58igr. 

Cerittik  add  gas,  32  cubi^  inches. 


»1 
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I  B)  Hundred  cubic  inches  of  the  water,  taken  from  ih^ 
r-fpringy  contain : 

Dry  Carbonai  e/fiäa 38J  graiiu. 

(or,  cryftallized,  106  gr.) 

Dry  natiw  fulpbatid  fada     ....  66{ 

(or,  cryftallized,  159  gr.) 

Muriat  ofjoda 32^ 

Carbonat  of  lime lij 

Silicfoas  tarth 2j 

Oxyd  of  irtn^hiTiXy § 


Total 
Ifiir^O'V  ad  J  gas,  50  cubic  inches. 


1521  gniis. 


IC)  And  loftly,  an  hundrtd cable  inches  of  water  from  the- 
•tih*  (iijilt  yielded, 


Waters  at  Carlsbad,  28; 

thefe  experiments,  has  been  made  the  ftandard,  is  equivalent 

to  290  grains  of  diftilled  water,  ("of  the  genuine  medicinal 

weight  of  Nurenberg*).      The  above  100  cubic  inches, 

theiefore,  with  refpe^  to  their  folid  capacity,  are  equal  to 

6o,V  ounces  of  water. 

On  comparing  the  fixed  conftituent  parts,  difcovered  by 
Cou  it  Gi/sUr  2nd  myfelf,  with  thofe  given  by  Dr.  Becher y  I 
fliall  notice  merely  the  water  of  the  main-fpring.     The 
quantity  of  it,  which    he  employed,    in  every   inftance, 
was  fix  pounds  medicinal  weight.     J}r.  Becher  obfervet, 
chat  he  means  the  oM  apothecary's  weight  and  meafures, 
formerly  ufed  there }  which  is,  to  that  now  introduced,  as 
12  to  14;  but  I  fuppofe  that  the  above  is  the  (ame  with  the 
ufual  medicinal  weight,  of  12   ounces,  or  5760  grains. 
Therefore,  by  calculating,  according  to  thefe  data,  the  dry 
refidue  which  we  (hould  have  obtained  from  6  lb.  medicinal 
weight,  or  from  119/9  cubic  inches  of  water  from  the  main- 
fpring,  would  have   amounted  to  1891^  grains;  and  this 
very  nearly  agrees  with  the  192  grains  obtained  by  Dr.  B.| 
the  difference  of  2\1^  being  very  unimportant,  efpecially  as 
hehimfelfhas  alfo  obtained  three  drachms,  or   180  grains 
Ids  of  this  dry  refidue  from  an  equal  quantity  of  the  main- 
fpring  water.     With  regard  to  the  proportion  of  the  fixed 
parts  to  one  another,  Dr.   Becher  thinks  that  the  feveral 
conftituent  ingredients,  in  thofe  192  grains,  may  be  divided 
in  the  following  manner : 

Dryfoda 53  grains. 

Sulphat  offoda    •    •     •  93 

Muriat  offoaa     .      ...  26 

Calcareous  earth  ....  20 1 


•  Or  278}  grains,  Engiiß  Troy,  very  nearly.     Tranfl. 

But, 


286        ..XXV.  Analyßs  of  the  Mineral 

B|it,  according  to  the  rel'ult  of  our  experiments» 
above-mentioned   192  grains  of  the  refidue  of  the  watex- 
from  the  main-fpring  would  afford, 

Dried  foda 47  {  grains. 

■  Sulphat  of  foda*     .      .     ,  85J 

Muriat  of  foda 42 

Calcareous  earth      •      .      .      •  l\i 

Siliceous  earth 3 

To  explain  thefe  variations,  befides  firft  repeating    'the 
obfervation  before  mentioned,  that  in  mineral  waters      the 
proportion  of  the  ingredients  is  not,  at  all  times,  invari»blf 
the  fame,  I  believe  the  following  remark  may  be  of  (kleine 
affiftance  in  elucidating  the  difference. 

a)  Dr.  Becher  procured  thtfida^  which  he  ufed  in  his 
preparatory  experiment,  by  difTolving,  in  water,  the  calc5  ned 
refidue  of  the  deficcated  mother-water ;  and,  having  cry^^'- 
lized  it,  he  confidered  the  fait  obtained,  at  the  third  fhoot  5<ig) 
as  pure  mineral  alkali,  and  employed  it  accordingly.  '1  "^  his, 
however,  cannot  eafily  be  pre  fumed  to  have  been  perfe^^^y 
pure,  but  was  probably  {till  mixed  with  fome  common  C^^^f 
which  fuppofition  fcems  to  be  ftrengthened  by  the  figur^^  ^^ 
the  cryftals,  defcribed  as  minute-grained  and  needle-fha^^^* 
On  every  account  it  would,  indeed,  have  been  not  fu  ^B>cr- 

• 

fluous  to  have  tried,  before-hand,  by  experiments,  the  pu-  "V 
of  the  foda,  and  thj  total  abfence  of  all  neutral  faline  ad- 
mixtures, for,  in  proportion  as  the  foda  employed  jn  ^^^ 
comparative  exncriment  was  flill  rendered  impure,  by  ^"7 
foreign  fait,  in  tlie  fame  ratio  muft  the  calculation,  four^^^ 
upon  it,  have  fivcn  an  cxccfs  of  foda  above  the  true  qxM-^' 
tity  which  enters  into  the  water  of  the  fpring. 

b)  That  the  portion  of  com7non  fait  was  found  to  be  m*^^" 
lefs  by  Dr.  fire A^r,  than  by  us,  arifes  from  the  uncert^' *^ 

5  mctn^ 
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iicthod  which  he  has  employed  to  feparate  ihe  fulphat  and 
..i^.-iitt  orfoda,  by  mere  cryllalli^atioii;  Jinc^  the  lurmcr, 
rljicciiily  in  the  tail  Ühooiüigs,  always  actn^s  to  itfclfa 
punion  of  the  latter,  which  accompajiies  ic  Ln  the  lye. 
Therefore, 

k)  The  praponion  of  the  tuutra!  fulphat  of  the  fpring,  u 
srmtned  by  calculation,  mud,  for  the  fame  reafon,  hare 
appeared  greater  than  ic  really  is. 

i\  T^e  firtceoMi  ingredient  in  the  water  of  Carlsbad  ha* 
enlircly  efcaped  the  attention  of  Dr.  Bnher,  as  it  did  other 
authors,  who  treat  of  this  fpring.  This,  however,  may  be 
CHTufed,  becaufe  file«  has  been  formerly  confidercd  as  a  fub- 
liince  totally  infoluble  in  water,  and,  therefore,  has  never 
tccn  fufpected  to  be  a  conllituent  part  of  mineral  fprings. 
But  ii  cannot  be  allowed  thac  this  earth  is  only  cafually  ad- 
^■iKcd  with  the  water,  and  floats  in  it  as  a  fine  fand  ;  for, 
('lit  it  cxifls  in  it  in  an  aiflual  Aate  of  folution,  is  evident, 
I  om  (he  fwclled,  llimy,  and  tranlparent  flate  in  which  it  r«^ 
i:i'iins  after  the  folution  of  the  calcareous  earth. 


N'evcrthclefs,  this  quantity  of  filiceous  earth,  tn  Carlsbad 
w»ier,  whofe  folvent  power  over  this  earth  is  aided  by  its 
lempcrature,  grpat  as  it  may  appear,  with  regard  to  other 
Diinebl  fpringi,  is,  in  fa>ä,  but  inconfiUerAblc,  wlit-n  com- 
I'll«)  with  the  filex,  contained  in  a  much  larger  portion,  in 
whet  hot-fprings  ;-  the  Geyfcr,  for  infknce,  in  Ictlnnd.  But 
it  muft  alfo  be  obferved,  that  the  temperature  of  this  laft  (6 
far  exceeds  that  of  Carlsbad,  that,  according  to  7Vb»^j  tefti- 
nwny,  even  when  this  immenfe  jet  of  rg  feet  in  diameter 
had  rifcn,  as  it  often  does,  to  the  height  of  90  feet,  Its  water 
s  flill  found  perfeiily  boiling  hot,  when  it  again  comes 
1)  Xa  the  ground. 

ifbaU 
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I  (hall  now  give  an  eftimate  of  .the  quantities  of  the  con- 
ftituent  parts  of  the  water  of  Carlsbad,  taken  by  its  vifitors. 
The  mean  number  of  cups  which  are  dranic  is  14  m  the 
day,  as  the  daily  allowance  is  from  10  to  18 ;  the  hmno^ 
derate  quantity  of  30  or  40  cups,  and  upwards,  which  wer^ 
formerly  taken,  being  now  laid  afidc :  one  of  thefe  cups  ^ 
upon  an  average,  holds  nearly  10  cubic  inches  of  water  j 
and,  therefore,  will  hold  140  cubic  inches,  which  contain: 

CryßalU%ed  carbonated foda     ,     .  15  of  grains. 

Sulphatoffoda     .     .  228 

Muriat  of  foda    ......       48 

Calcareous  earth 17J 

Siliceous  earth 3f 

Oxyd  of  iron J 

Carbonic  acid  gas ^  45  cubic  inches. 

The  time  ufually  fpcnt  in  the  medicinal  ufe  of  this  fpring 
iß  from  three  to  five  weeks.  If,  therefore,  we  afiume,  at  a 
mean  rate,  26  days  for  the  whole  of  that  time,  and  calculate 
by  it  the  quantity  of  water  drank  by  each  patient,  it  will  be 
found  to  amount  to  364  cups,  holding  3640  cubic  inches 
q{  the  mineral  water,  which  contain, 

Crjflallixed  corbonat  of  foda     •     •  39^3  grains. 

fulpbat  of  foda      .      .  5928 

Muriatedfoda 1248 

Calcareous  earth      .      .     •      .      •       450 

Siliceous  earth 91 

Oxyd  of  iron 6f 

Carbonic  acid gaSy  1170  cubic  inches. 

It  is  not  my  province  to  fpeak  of  the  medicioal  eSeOa  o^ 
the  nincral  fpring  at  Carlsbad.     On  this  fubje(ä  vario^^ 

eel«* 
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)'fician$  anj  writers,  as  Frtd.  Hoffmann,  TratUtf 

U^   Zücitrtj    and  in  particuhr   Dr.   Bichtr,   the 

;  «ichor  of  the  itbov  e-meiiiioned   Dfftripüon  »f 

',  have  given  fuSicienc  information  and  iiiAntdion. 

On  one  pninr,  however,  T  Hiall   btiefly  touch.     Mnnjr 
perfcns,  lefs  vcrf«!  in  chemiftry,  are  of  opinion,  that  the  na- 
tive glaubcr-falt  of  this  mineral  fpriiig  is  cfTentiullj'  different 
K  and  preferable  to  any  other  fulphjt  of  foda;  upon  the 
id,  that  amocicrate  quamity  of  the  waler,  for  inflance 
ps,  in  which  that  neuiial  fait,  calculated  in  the  cryltal- 
tinc  Hate,  amounts  only^  to  228   grains,  or  12    grains  lels 
ihji\  half  an  ounce,  is  found   tn  policCs  a  greater  aperient 
power  than  any  other  artiücial  ir'aubcr-falt,  though  taken 
in  greater  proportion,     ßut  in  this  (laiement,  which  is  con- 
firtned  by  experience,  we  (hould  not  forget  to  have  due  ro- 
gird  to  the  influence  of  the  foda;  becaufe  the  alkaline  fub- 
Hinccs  and  earths  arc  converted  into  neutral  or  middle  fults, 
iinhcftomach  and  firft  pafl'ages,  whenever,  as  is  moltly  the 
nft,  any  acid  there  predominates,  and  they  thus  acquire  the 
cifhartic  properties  of  other  purging  I'ahs.     Nay,  it  is  pro- 
Inhle   that    it    is    owing  to  this    conftituent  part    of    the 
Cirlsbad  water  that  fevcral  perions,   whofe  humours  in  the 
Äomich  and  firft  pafTages  are,   perhaps,  more  difpofed   to 
-'■-•■Iffcence  than  aciJiiy^   often  experience,    on  its  internal 
,  cffcfls  quite  contrary  to  thofc  which  they  expe<3cd  from 
ojKning  power.     Moreover,  the  filiceous  ingredient  may 
'MjUently  an  accellbry  caufe  of  the  unplcafant  efTccls  on 
bowels,  which  the  water  produces   in  thofc  perfons  in 
iiJin  the  firiftahk  molhn  is  rather  languid. 

However,  thefe,  as  well  as  all  other  medical  remarks,  I 

^'t  to  the  phylicians,  and  will  allow  to  myfclf  only  fome 

L  ttt^bns  concerning  the  fubftances,  which  Nature  employs 

I  "ifflpregnatc  the  Carlsbad  mineral  fpring  with  the  abov«- 

'  u  mentioned 
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mentioned  ingredients,  and  concerning  the  manner  in  whicfi 
perhaps»  it  operates  in  this  procefs.  I  faj,  perhaps^  fo 
the  fearching  mind  of  man  is  not  endowed  with  the  faculty 
of  infpeAing  the  interior  and  fecrct  recelTes  of  the  labors 
tory  of  Nature,  without  danger  of  error.  All  that  we  ai 
able  to  do,  is  to  fufpefl,  and  to  draw  probable  conjeäurc 
from  phenomena  fimilar  to  thofe,  which  we  have  hadoppoi 
tunity  of  perceiving  either  in  the  operations  of  Nature  herfel 
or  in  our  fmall  chemical  expariments. 

The  caufe'  which  produces  the  heat  in  the  fprings  a 
Carlsbad  is  varioufly  ftatcJ  by  philofophers.  The  opinio: 
of  a  great  lire,  fuppofcd  to  cxift  in  the  centre  of  the  globe 
to  which,  formerly,  all  the  great  phenomena  in  the  fubtcr 
raneous  laboratory  of  Nature,  and  hence  alfo  the  gencratioJ 
of  hot  mineral  fprings,  have  been  afcribed,  has,  at  prefcnt 
/carcely  any  fupporter.  Others  would  account  for  tha 
caufe  by  the  volcanos,  which  are  faid  to  have  once  cxifte 
in  that  country,  a^id,  though  burned  out  on  the  furface,  ar 
not  yet  perfcdtly  extinguilhed  beneath.  Iiu^  this,  likewift 
is  an  ill-founded  hypothcfis  j  as  neither  a  true  crater,  np 
what  might  have  once  been  the  fire-gulph  of  a  volcano,  nc 
any  undoubted  lavas  and  other  matters  cjeded  from  it,  ca 
be  found  there.  In  faß,  the  earthy  fcoriit,  met  with  in  tb 
vicinity  of  Carlsbad  are  not  of  a  true  volcanic  origin ;  an 
as  little  may  the  bafalts,  which  arc  there  met  with,  be  cor 
fidered  as  an  additional  proof  of  the  volcanic  nature  of  th$ 
country.  ^ 

Thofe  naturalifts  feem  to  come  nearer  to  truth,  whotrac 
the  efficient  caufe  of  heat  in  thefe  fprings  from  ignited  ful 
phur-pyrites.  With  this  opinion,  likewife,  the  celebrate 
author  of  the  Treatifc  on  Carlsbad  Water  coincides,  whc 
explaining  the  temperature  of  its  fprings.  And,  indeed, 
cannot  be  denied,  that  pyrites  act   their  part  in  this  caf< 
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ttbeftratum  of  pyrites,  which  is  only  a  few  miles  dilbnt 
I  Carlsbad,  and  from  which  the  fiilphur  and  vitriol- 
;s  at  Alitaittl  arc  plentifully  proi'iJed  with  that  crude 
llerial;  befidts,  ihe  filiceous  ingredient  dilTeininated  in 
Miy  mixture  of  that  ßratum,  under  which,  according 
'uall  indications,  that  fubtenancouS  laboratory  lies  where 
Njtuic  prepares  the  mineral  water;  aiid,  laftly,  thofe  con- 
lituent  parts  of  tliefc  mineral  fprings,  the  origin  of  which 
'^(Cannot  explain  from  other  fubftances  be  fides  from  fu!- 
.  Iiur-pyriles ;  all  thefc  circumftanccs  coincide  to  give  weight 
luihat  opinion. 


Yet,  on  a  maiurer  confideration,  it  will  foon  be  evident, 
'"lit  the  diiTolved  pyrites  could  not  alone  afford  that  quan- 
tity of  caloric,  which  has  heated  the  fprings  at  Carlsbad,  for 
i^vtral  centuries  paft  to  this  day,  with  unabated  force ;  but, 
öBlhc  contrary,  that,  to  the  produiSlion  and  prefcrvation  of 
niCunl  hot  fprings  in  general,  another  combuftible  matter 
'*  required,  from  which  the  fubterrancous  fire  receives  its 
I«!  And  thus  it  will  be  obvious,  that  this  fuel  can  be  no- 
'■»ng  clfe  but  mineral  coal,  that  remainder  of  vegetable 
figments  of  the  ancient  world,  locked  up  in  the  bofom  of 
■Wtmbj  which  provident  Nature  has  wifely  referved. 

When  3  fubterrancous  ftore  of  mineral  coal,  fuch  as  occur 
in  VMtous  places  in  Itrata,  of  an  enormous  thickncfs,  has 
bnn  once  fet  on  fire,  by  ignited  pyrites  or  other  caufes  (as 
"fly  eafily  happen,  efpecially  where  the  ftratum  comes  out 
acuta  the  Hsiy)  the  inflammation  will  then  fpread  throughout 
whole  remaining  mafs,  with  atjuicker  or  flower  progrels. 
^fpontmneous  extinftion  and  complete  refrigeration  can 
inly  not  be  very  foon  cxpcöed  in  that  cafe ;  for  the 
ihcbulk  ofa  burning  body  is,  the  longer  will  the  heat, 
by  il,  continue.  If,  befides,  it  is  confidcred,  that 
inunenfc  maft  may  polEbly  be  inclofed  by  wall»  of 
V  3  tocici. 
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|cks>  impenetrable,  and  üttlc  capable  of  conducting  h(at, 
I  the  fame  lime  thai  the  air  finJs  accefs  to  it  in  but  i  verj 
liall  degree;  it  is  then  eafy  to  conceive,  that  a^es  miift 
Kfs  before  [he  caloric  dilengaged  from  fuch  an  immcnfe 
lafs  can  b^  fixed  again,  and  brought  to  a  Itatc  oi  cquili- 
lium  with  the  whole. 

I  But  that  a  mine  of  mineral  coal  had  once  been  burning  it 

arlsbad  is  a  fndl,  unqueftionably  proved   by  the    earthy 

bria;  that  have  been  erroncoufly  taten  for  genuine  vokinit 

as,    by  the  porcelain- jafpers,   and  by  the  other  fpccto 

F  ftone?  and  earths,  more  or  lefs  changed  by  fire,  cover* 

Ig  the  fields  at  H^hdorf^  Lfffo^  and  other  places,  in  copious 

liantity,  many   of  which  pcrfeflly    rcfembic  the    prciulo- 

:  produiits  of  various  countries  ;  luch,  for  inllaiict, 

I  the  flratum  of  mineral  coal  even   now  buniitig  at  Diät' 

filer^  near  Saarbrück. 

I  Carlsbad^  which  is  fituatcd  in  a  narrow,  longilh  valler, 
I  on  all  fides  furrounded  by  mountains  of  the  middle  fizei 


circumftaiices,  that  ir.i.icnicirii  tliib  nv,ja:iia:rijus  raii^e,  tl".e 
laboratory    lies,    where    Nature    pro  luces    that    beneficial 
fpring.     For,  not  only  does  the  vaulted  roof  of  the  bafon, 
or  refer  voir  of  the  maiii-fpring,  'the  breadth  of  which  ex- 
tends from  the  Guildhall,  along  and  under  the  market-place, 
IS  well  as  under  the  bed  of  the  river  Topdy  to  the  church) 
proceed  from  the  foot  of  tliat  low  rock,  but  alfo  all  the 
odier  fprings  iflue  from  it ;  bcfides,  that  the  warm  mineral 
water  oozes  out  from  feveral  other  of  its  fiflurcs  and  veins. 
But,  if  this  ftony  matter  is  granted  to  be  of  fecondary  for- 
mation,   and   not  a  primitive  ruck,   the   poffibility  of  a 
mighty  fträtum   of  mineral  coal,  lying  under  it,  can  no 
longer  be  queftioned. 

Now,  concerning  the  generation  and  origin  of  thofecon« 
tituent  parts,  with  which  this  hot  water  is  impregnated, 
and  thereby  ennobled  to  the  rank  of  a  medici.ial  fpring  ; 
thefe  depend  un  the  very  fame  Itrjus  of  nature^  which  che- 
miftry  has  learnt  by  experiments  to  be  fuch,  and  by  which 
•k  is  guided  in  imit.iting  the  operations  of  Nature  in  the 
fmall  way.  Yet,  our  knowledge,  it  mull  be  confefled,  is 
nut  always  fuflicient  to  comprciiend,  accurately  and  dif- 
tiiiflly,  the  method  which  Nature  employs  in  every  purticu« 
larinftance.  Nature,  in  her  great  operations,  always  pro- 
ceeds in  a  Ample  way ;  whereas,  we  being  but  humble 
imitators  of  that  great  miftrefs  of  chemißry,  cannot  help 
reiorting  to  artificial,  and  thencw  imperfedt  proccfles,  when- 
ever we  attempt  to  obtain  the  fame  products  from  the  fame 
principles. 

Firft,  as  to  the  origin  of  the  carbonic  acid  in  the  water 
of  Carlsbad,  the  opinion  of  the  author  of  the  Neue  Bemerk- 
ungen über  das  Carls  bad,  who  deduces  the  gas  of  that 
Ijpring  from  the  fulphur-pyritcs  themfclves,  cannot  fubfifi  ; 

u  3  toi^ 
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for,  what  is  extricated  from  mouldering  pyrites  is  not  the 
carbonic,  but  the  fu/pbureous  acid^  combined,  accordmg  to 
circumfiances,  with  hydrogen  gas.     On  the  contrary,  it  ad-^ 
mits  of  no  doubt,  Sut  that  limejhne  is  the  principle,  which 
in  all  cafes^  and  hence  in   this   alfo,  affords  the  carbonic 
acid.     From  the  faft  already  related,  that  the  rock  feated 
upon  the  laboratory  of  this  fpring  is  of  a  younger  date,  and 
later  formation  li  it  is  certain  that  limcftone  may  be  p 
fent  at  fome  depth ;  whether  it  confill  of  primitive  cal 
reous  rock,  or  of  ftratificd  calcareous  ftones  \  and  that  i 
aäually  and  ncccfiarily  there   exifls,  is  manifeil  from  thi 
very  daily  generation  of  fo  great  a  quantity  of  carboni 
acid.     But,  whether  the  dcvelopeincnt  of  this  elaftic  aci 
from  the  liuieftone  is  cffeöed  merely  by  the  heat,  or 
means  of  the  fulphuric  acid,  difcngaged  from  the  diflblv< 
pyrites,  is  a  quelUon  which  cannot  be  pofttively  ^nivrt 
It  is,  however,  probable,  that  it  is  expelled  by  heat  alone« 

With  regard  to  the  generation  of  the  neutral  fulphat^  o 
the  glaubiT'/jifi  it  undoubtedly  cannot  take  place,  but  whe: 
y   veins  of  common  fait  come  into  contact   with  diflblv 
fulphur  pyrites.     Part  of  the  muriatcd  foda  is  then  decom 
pofed  by  the  f.ilphuric  acid,  and  unices  with  it  to  ane 
neutral  fait,  u'z.  the  native  glauber-falc,  or  fulphat  of  foda. 

And,  as  the  exiftence  of  carbonic  acid  in  the  GarIsb«-<( 
water  neccfihrily  prcfuppofcs  the  prefence  of  a  calcarcoLJms 
ftratum ;    the   enquiry    into  the   origin    of  the   calcarco»J»8 
earth,  diflTolvcd  in  this  mineral  fpring,  is  anfwered  of  itfd  f« 
It  is  by  the  fpoiitancous  fcparation  of  that  earth  from  t"hc 
water,  that  t!ic  above-mentioned  wonderful  (lone-vault,    of 
the  great  rcfcrvoir,  tot^cther  with  the  remaining  vaft  quan- 
tity of  varioufly  formed  ftaladlites  and  tufas,  have  been  J>rt- 
duced,  and  arc  daily  augmented.     Therefore,  it  is  not    ^^ 
ccflary  to  fearch  in  vain,  with  Dr.  Becher^  ^nd  againft:^    ^ 
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iie  origin  of  the  alcArcotis  oarth  in  the  mixture 
'.ea  I  nor  10  by  any  Hve(s  on  ihc  fmall  quantity, 
It  be  an  ai;cii3cnial  iitgredicnl  in  the  rouriated 
leycd  by  Nature  in  rhc  [.roJuclion  of  the  mine- 
Bt  CatUb^d. 

annot  judge  wl:b  equal  ceriaintyof  the  uicihod 
'  Nature,  in  generating  the  uncombined  foda 
the  CAilsbad  water  ;  fince,  of  all  ihe  meth'>d$, 
re  able  to  employ  for  the  fame  piirpofr,  there 
fach  a  kind  that  we  could  fairly  fuppofe  to  be 
he  operations  of  Niturc,  who  always  accom- 
rtids  by  tiic  Aortcft  ways.  It  is  probable  that 
lined  influence  of  the  fubierrancous  heat,  and 
urn,  are  alone  fu.'Kcient  to  vol.iiili7,e  part  of  the' 
id  of  the  muriated  foda,  leaving  behind  the  aU 
:!ple  that  had  been  united  with  it. 


predominant  portion  of  free  foda  alfo  depends  In 
loiilut  taJle  of  Carlsbad  water,  which,  when 
I,  Risly  be  compared  to  a  weak  meat-broth. 

tyrUtS^  mineral  aal,  Umfflunr^  and  trim-^rivf 
fida^  are,  lliercfort;,  the  raw  materials  i^ftde 
'aturc  ill  elaborating  thofe  hot  mineral  i'jj.-Jiigs, 
lous  the  ftore  of  them  muß  be,  may  be  conceiv- 
ting  upon  the  quantity  of  water,  and  its  ingre- 
rfi  is  afforded  by  the  mni'i-fprhg  alone,  in  the 
ne  year.  By  the  computations  of  Dr.  Biclxr^ 
05  'imcri  in  an  hour,  from  the  five  orifices  of 
vFbich  makes,  for  one  day,  16,920  j  and  hence, 
i  61175,800  timen.  And,  if  the  timer  beuken 
r.  hglf  cubic  Jht,  tliat^tjtiantity  amountB  to 
!t|Pf  water.     Titbit  eonjpyi^:  ;. 


p* 


•PfHHAx- 


XXV.  Atialyßs  of  the  Mineral 

Pounds  ovardufiifi. 

\Cryjhili;^abU  foda TI,f>M^ 

fulphat  tf  Jöda     .     .       1,132,923 

I  Murlat  effoda 238,20g 

I  Cakarteus  earth 86,020 

\  SUktous  eiirth I7i3^ 

I  Onyd  if  iron 1,2+0 

I  Carbonic  add  gai  992,539  cubic  feet, 

IllJ,  fmce  I  he  ^  quantity  of  waler  yicided  by    the  MVh 

li£,  by  t!iat  at  the  mill,  aiid  by,  the  oitier  JirtamUis  ilTuing 
1  thq  clefts  of  the  rifty  rock,  uken  togct.hcr,  may  be 
latcd  as  equal  to  that  afforded  iblcly  by  tho  mm- 
ur  aft  on  I  Ih  incut  iü  juAly  excited,  on  conßdenng 

limmcnfe  qiiantUy  (^f  produdl^  which  have  been  IJcnt 
ti  by  thofc  iprings  at  Catlsbad,  within  a  term  of  420 
■5;  chat  is,  from    1370,  which  is  the  period  alTumed  in 

Lry  for  their  diicovery,  to  (/QO. 


Waters  at  Carlsbad.  i^j 

■ted  with  carbonic  acid,  that  peiietraics  through  Uie 

n  ibc  bafoii,  and  covers  the  fluid  in  a  ßratum  from 

be  inches  thick.     Its  tadc   is   fo  exceedingly  four, 

Hibt  has  arifen,  whether  that  acidity  depends  merely 

tioportion  of  the   carbonic  aciJ.     But  experiments 

pii  it  to  coiitaid  no  other  cMraneous  acid  ;  and  the 

M>f   carbonic  acid  gas  was   found  to  be  equal  io 

jto  that  of  the  water  itfelf,  where    i8  cubic  inches 

[have  yielded  i8  cubic  inches  of  the  gas.     This  aä~ 

}ting  hardly  contains  any  fixed  conltituent  ingrcdi- 

when  a  confiderablc  quantity  of  it  has  been  eva- 

the  aßißance  of  heat,  a  refiduc  was  indeed  left, 

'cd  ts  be  Ü  neutral  muriat,  but  fo  fmall,  as  almoft 

oU^rvation. 

lluable,  but,  at  Carlsbad,  little  eftecmed  fpring, 
f  defervcs  to  be  protected  againft  the  cafual  impu- 
I  which  it  is  now   liable  to  be  defiled,  by  a  more 

iclofure  and  careful  covering ;  as  well  as  to  be 
lonly  applied,  both  for  mfdJn'nal  and  uonomicat 
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F 

Cn/hillizaiU  fida 

— ^—  fultha 

t'/jUa 

Murhi  if  fU»    . 

,    ,    .           xAllO.N 

Cakartout  tarih  . 

Slli(t«iii  tarih      . 

Oxyd  if  inn  .     . 

.    .•'■^liony; 

CarbinJc  atiti  ga: 

-An«3,  fmco  ih 

fmn^h  iJ'«^  ■ 

tfpro  tlic  cltfv 

ts,  chiefly  balong  10  ilidi 

«ftim.ttc' 

.f  which  the  induflry  1^ 

fpringi  . 

..lie  occuiiicd.     Th's  wad 

-       thetm.,. 

,  ijwlcdge  of  ihc  conftilMll! 

■     forth  b-, 

.;  (ail    lo  have  occafiune^  \ 

I    yc,„-,.: 

iri  the  f.i!t-works  ;  and,  th 
,\f;liig  them,  is  in  gcncn 

1         »:«■• 

-lienccd  for    many  ycar^ 

\ 

.'.n  avoided   in  the  calcul^ 

,,ncf,  inllead  of  cnn>loj'm] 

^^^^H!'' 

.  ,  empirical   fcale,  which  hi 

^B 

■;k.rted  (o,  and  trurttd,  in  ai 

■:ilt  contained  in  any  brint 

^^^^^ 

,     J  ti.'  proceed  upon  the  groiili 

^^^^^^ 

.•^-^-■,   founded  on  chemical  an* 

^^^^^» 

t  pcnion,  as  well  as  of   the  oth( 

^^^^^v- 

f>  are  the  habitual  concomitants  e 

^^^^^ 

,.,  mfon,   1  believe,  that  by  pubtißtl 

^^^^^ 

.;■■>  ihc  laline  fpriiigs,  and  their  v« 

K 

... 

^f*  JUo-Kllfngt,,   dtr  K'iniglUUn  Jti 

K 

»nU».  '794^^ 

■i.''.i:..  :,   i^  i.M)^,   ••.■It    a;i  uniin- 

9 


a    Kcfrgsiorn  confifls  of  a 

-  ;:aratcd    in  ftrata,  and  difin* 

.  '\  ic'.'m  to  reft  immcJiately  upon 

....;*/  ruck  *.      riijy  extend   in  a  dt- 

•.o  weft,    from  Paderborn^  between  the 

.  js'.'i/lhvj  as   tar  as  the  dukedom  of  Clevesi 

■-Imh-,   from  fouthwcft  to  northweft,  into  the 

J  of  Munjler^  where  they  are  covered  by  ftrata  of 

.:  and   loam.     The  falt-fprings   at  Salzhtten^  IVcstrin" 

uu^  JVerUy  Sajfemlorfy  and  Unna^  which   have  been  ufed 

for  many  centuries  paft,  and  feveral  indications  of  a  weak 

brine,  near  Bochum^  in  the  Dort?nitn(lt  territory,  &c.  arc 

likewife  fituated  on  the  fame  mountains. 

The  prefent  falt-work  at  Konigshrn  lies  about  one  mile 
'  (Snglifh)  diftanC  from  Unna^  to  the  north,  in  a  plain  ;  ac- 
companied on  both  fides  by  gentle  elevations.  Wherever 
the  ground  is  perforated  or  dug,  at  and  below  Königsborn, 
towards  the  north,  there  are  always  falt-fprings  found;  but 
aljovc  Königsborn,  fouth wards,  fprings  of  fwcet  water 
«ift,  which  come  forth  to  the  day,  and  even  will  rife  in 
pipes  to  10  or  12  feet.  On  this  account,  the  brine  has  been 
procured,  for  many  years  paft,  by  means  of  fuch  perfora- 


^yxYitdead  rock  is  tindcrnood  the  (lone,  or  fuhftance,  which 
Iks  between  the  primary  aiul  fccondary  ftiar.»,  and  participates  of 
the  nature  of  both.  The  Oerj^ians  call  il  tofit-l'iegendcs  \  K)rwan 
calls  it /fMi^r»/»////,  and  likewife  deadlier.  See  his  Grnlogical  Ef^ 
J^s.  Lond.  1799.  page  225;  and  his  Elements  of  Mineralogy, 
''^«  «794.  vpI.  i.  ppgc  363.— Tranfl. 


jcx)       XXVI.  Chemical  Examination  of  the 

tkmsy  of  ivliich  there  have  been  more  than  twenty^  of  a 
depth  from  75  to  280  feet.     The  brine  obtained  from  thefe, 
at  a  depth  from  ;o  to  80  feet,  always  contains  from  il  to  two 
oonces  of  (At  in  the  pound  \  that  from  80  to  120  feet^  con- 
tains 2|  ounces ;  but  that  from  120  to  200  feet^  affords  3!, 
and  even  3^  ounces  \  and  it  is  pumped  up  to  the  height  of 
12  feet  above  the  furface,  by  means  of  the  above-mentioned 
wooden  (npes,  in  a  quantity  amounting  to  from  three  to 
four  cubic  fcot  every  minute.     Experience  has  {hewn,  that 
this  faline  fprtng  has  decreafed  in  cry  weather,  in  quantity 
€^  water,  and  richnefs  of  fait  \  but  has  increafed,  in  both 
lefpe^lsy  in  wet  weather,  or  when  in  the  midft  of  fummer 
it  has  rained  only  a  few  days,  after  a  great  drought.    How* 
ever,  after  the  lapfe  of  four  or  fix  years,  the  brine  has  been 
fi>  much  impoveriihed',  at  every  well,  as  to  yield  only   i^* 
ounce  of  £ilt ;  although  neither  the  quantity  flowing  out 
had  increafed,  nor  had  the  brine  been  otherwife   altered. 
As  often,  therefore,  as  this  happened,  a  new  perforation 
has  been  made,  by  which  means  a  brine,  3  or  3}  ounces, 
rich  in  fait,  was  again  obtained  for  fome  time.     From  this 
account  it  would  fecm,  that  there  exift  three  diftin£t  iait- 
Iprings  lying  upon  each  other;   that  the  deepeft  are  the 
richeft ;  which,  therefore,  by  their  rifing,  force  away  the 
upper  and  lighter  ones ;  and,  that  thefe  laft  muft  be  in  con- 
jundion  with    fomc   ftream,   the  fweet  water   of    which 
wa(hes  a  mafs  of  fait,  and  thereby  becomes  impregnated       J 
with  part  of  it.     Hence  may  be  explained  the  rapid  increafc    -^ 
of  the  quantity  of  the  fluid,  and  of  its  proportion  of  fait,  after  :.^  -:; 
rainy  weather.     In  confcquence  of  this  conjcöurc,  foma^    ^^^ 
years  ago,  fhafts  were  funk  between  the  feveral  borings  -^; 
the  lightc;  r;)rings  were  ftopped  up,  and  the  richeft  wc^^«^ 
brought  out  to   inv  day.     However,  the  event  was,  tlv^  sat 
by  means  of  this  perforation,  at  the  i  nth  foot  in  depth 3        a 
copious  fpring  was  come  at,  but  only  one  ounce  in  ri  4C=r  V 
nefs  5  which  poured  into  the  well,  that  was  already  60  -Ä^^^^ct 


► 


Salt'/priugs  al  Künigsborn. 

•^ep,  in  Tuch  quantities,  that  at  erery  minute  25  cubic  feet 
were  to  be  overcom«.  On  the  very  day  that  this  fpriag 
W]  been  pierced,  the  faline  contents  in  the  fevcral  brinet 
lugmented  in  all  the  welts,  tiom  i{  ouikc  to  li,  2,  and 
even  21  ounces.  This  weak  brine,  thstefore,  Teems  to  impo- 
'Cfifli  the  richer  ones,  by  pciieirating  through  the  ttlTurei 
of  ihe  mariy  rock  to  the  peiforated  cavities;  and  either 
keeping  off  the  deeper  fprings  of  3  ounces  richnefs  in  laic, 
ur mixing  with,  and  thus  lowering  them  dawn  to  t  and  if 
ounce. 


To  (hew  what  quantity  of  fait  may  be  procured  from 
thcfe  fprings,  I  fliall  fele£t  the  period  of  three  years ; 
namely,  from  the  ift  of  June,  1788,  to  the  laft  of  May, 
'791-     During  that  time  were  procured: 

135.521,534-  pounds. 
This  gives  for  one  year : 
11,850,511}  pounds. 


JBy  taking  into  the  calculation  the  lofs  occafioned  by  the 
'«;,  which  has  been  afcertaincd  by  adtual  experiment, 
^  well  »  the  lofs  arifing  from  the  graduaihn  •  ;  which,  by 
^ftimalion,  is  reckoned  at  37  per  ctnt,  there  will  be   re- 
S^i'cd  of  the  brine,  to  ohiatn  the  above  produce  in  each 


t 


336,069,731  pounds  i  or, 
4,972,748}  cubic  feet. 


other  n'ords :  from  ev.iporating  the  bririe  by  means  of  air, 
"•* vicuslo their  boilingi.in  particular  buildings,  viMedgradirotiag- 
*-yri.  Coiifult  Grra'i  Ptinc'ifUi  of  Mtitm  Cif^iflry-  Loud. 
**>«.  vol.  i.  page  a»4,— Tranll. 

In 
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In  fpeaking  of  the  chemical  examination  of  thofe  fpring^    :^^ 
to  avoid  unneccfTary  repetition^,   I  {hall  only  in  genen^H»/ 

explain  the  method  in  which  I  have  proceeded  in  this  in - 

quiry ;  and,  with  refpo£l  to  each  particular  fpriag,  &c. 
(ball  merely  ftate  the  rcfult  of  my  experiments  : 


I.)  In  order  tp  determine  the  fpecific  gravity  of  cac 
brine,  I  mealurcd  50  cubic  inches  (each  equal  to  290  grair^  ^ 
of  diftilled  water) ;  v/eighüd,  and  compared  them  with  th  ^ 
weight  of  an  equal  qiiantity  of  dilcilled  water. 


2.)  Thcfe  50  cubic  inches  of  brine  were  then  evaporai 
in  a  fand-heat,  to  a  dry  i  cfulue,  and  the  weight  of  it  noted 

3,)  Thefe  rcfidues  were  then  covered  in  cylindrical  glafs*-- 
veflels,  with  alkohol,  and  ex  trailed  by  means  of  It  durin 
24  hours,  at  a  moderate  temperature,  and  with  rcpeatc(K=^  ^ 
ftirriilg. 

4.)  After  the  allcohol  had  been  again  fcparated  by  filtra 
tioiu  it  was  eva;  j-atcd  to  drynels.     Upon  the  rcfiduc 
by  it,  frcfli  ardcui  t'pirit  v/.is  aftufed,  in  fuch  a  quantity 
was  neceflary  to  fc  pa  rate  the  fmall  portion  of  common  fait 
which  had  united  with  the  fpirituous  folution,  at  the  firfl^f^ 
extraftion.     After  this,  the  laft  alkohol  was  likewife  cv 
porated,  and  the  refiduc  weighed. 

5.)  That  portion  which  had  been  extracted  by  rJkoho' 
confided  of  ?nur:at  of  Ume^  mixed  with  a  very  trifling  per-' 
tion  of  mu-ir,L:d  magneßa  \    the   proportion   of  which  lafc:  —it 
was  determined  in   the  following  manner: — The  refidu^^- e, 

obtained  by  the  caporation  of  the  alkohol,  was  diflblvc sd 

in  water,  the  folution  heated,  and  the  earth  precipitated  h^^7/ 
foda.  This  earth,  when  wafheJ,  v/as  combined  with  fi— at* 
phuric  acid,  added  in  excels.     After  the  mixture  had  ftc^»^ 

_   for 


h 
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tor  %  vhilc  in  a  warm  place,  and  the  predominant  acid  had 
hcCT  again  abforbcd  by  carbonac  of  lime,  whith  was  added 
rfcr  this  purpofe,  the  liquor  was  freed  from  the  felenitc  or 
rpfum  then  generated,  and  evaporated  by  a  gentle  heat, 
fflicn  the  felcnitc,  which  ftill  appeared,  was  again  fepa- 
laiwd,  and  the  liquor  fufficiciitly  reduced,  che  folution  was 
Ipofed  to  fpontancous  exhalation  in  the  open  air,  and  thit^ 
nade  to  cryftallizc.  The  I'ulphat  of  magnefia,  produced 
yibis  procefs,  was  rediflblved  in  water,  and  decompofcJ 
I  ^  foda  i  upon  which  the  magneTir.,  which  fcparated,  was 
'uurated  with  muriatic  acid,  evaporated  to  dryncfs ;  and 
'fiB  weight  of  this  muriaied  magnefia  fubtjaiiled  from  the 
niutiatcd  lime. 

6.)  The  dcHccated  mutiat  of  loda,  remaining  after  the 
^'^paration  of  thole  deliqucfceni  falls,  by  means  of  aljcohol, 
»"as  next  dtflolvcd  in  water,  and  filtered. 

7j  The  remainder  on  the  filter  confißed  of  fulphat^nd 
•^tfrienal  if  Urn/ ;  and  in  fome,  brines  of  oxyd  of  iron. — 
"hen  weighed,  it  was  treated  with  muriatic  acid,  and 
"»c  felcnite  fcparJlcd  upon  the  filter.  The  filtered  folution, 
*hen  it  appeared  to  contain  a  feparabte  portion  of  iron, 
^■»s  combined  wi(hcauflicammoni..Ci  and  the  oxyd  of  iron, 
"'hich  fell  down  as  a  brown  flacculent  precipitate,  when 
^"Heitcd  by  the  filter  and  ignited,  was  weighed,  and  its 
'*'cight  reduced  to  chat  ot"  carbonated  iron. 

^•)  I  combined  the  muriatic  folution  of  No.  6  with 
*^*r'bonat  of  foda,  allißed  by  heat,  when  a  precipitate  en- 
^^ed,  confiding  of  carbonated  lime.  The  foda,  employed 
"^^  it*  precipitation,  having  thus  been  again  neutralized  by 
^^*=  muri^iiic  acid,  I  treated  this  muriatic  folution  wiih  mu- 
""'^tcd  barytes.  From  the  fulphat  of  barytes,  obtained  by 
"'*s  management,  it  was  obvious  that  the  calcareous  earth 
ptecipitaied. 
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precipitated,  by  the  carbonated  foda,  from  the  diflbl 
muriat  of  foda,  had  been  combined  with  Ailphuric  acid 
the  cbaraäer  of  fcUnite.  In  like  manner,  it  followed  fi 
the  proportion,  which  the  quantity  of  fulj^uric  add  bor 
the  calcareous  earth,  obtained  in  a  ftate  of  combinat 
with  it,  that  the  muriatic  foiution  contained  felenite  oc 
and  no  glauber-falt,  nor  any  other  alkaline  or  ear 
fulphat.  The  total  abfence  of  thefe  laft  was  alfo  confira 
by  this  i  that  the  dry  fait  gradually  diflblved  in  a  mixti 
of  two  parts  of  alkohol  with  one  of  water,  which  I  affix 
upon  it  s  and|  that  at  laft  nothing  but  felenite  remained. 


■ 

The  experiments,  performed  in  the  manner  here  i 
plained,  gave  the  following  rcfults  : 


A. 


Brine  of  the  Varsthaujcr-fpring. 

Its    fpecific    gravity  was    1039   (JiftiHed  water  bei 
1000). 

/"//?)•  cubic  inches,  evaporated  to  drynefs,  afforded  a  gn 
white  refiduc,  weighing  882  grains. 

This  rcfiduc  confiftcd  of ; 

Muriat  ofUfrte     .     .     ,     .  46  grains^ 

magnefia    ...        I 

CarhQv.at  of  Ume  .      ...  12 

Sdemtt^  cr  fulphiU  of  lime  .  25 

Muriat  3fj':da       .  .     ,  798 

882 
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B. 

Brine  of  the  Gidckavf-fpring. 

Us  fpecific  gravity  was  found  to  be  1029. 

fifty  ca\>x  inches  left  a  pale^-rcd  refidueoF  585  grains, 
*"nuiining  : 

MuTtai  efl'imi     ....     32  grains. 
■  ajmagytefiü  ...       t 

Carbonat  of  timt  .     .     .  II 

Cariianattd  axyd  of  irsn        .        I 

Se/enite 18 

Mariaiefftda^QtcBmrttatifaU  522 


I 


585 

c. 

Brine  qf  the  Frederk-ixnton-fping. 
fpecific  gravity  was  1025. 


^   ^i^tj  cubic  inches  left,  by  evaporation,  54°  grains,  of  a 
'^*it-reddifli  refidue,  confifting  of: 

Jiiuriattä  ilmt,  including  a  fcarcely  pb- 1 

fefvable  trace  of  muriaud  megn^f-a  \  '°  S»>ns. 
Carbonated tirru,  or  crude  calcarcouscarth    1 1| 

■  exydofifen i 

^lUnitr,  or  gypfum 14 

J4mr'taudßda 494. 


\ 


540 

D. 
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D. 


Brine  cf  the  Goldener  S^nnen-Jpring. 

The  fpecific  gravity  was  1024. 

The  dry  reftdue,  yielded  by  50  cubic  incbeS) 

light-grey^white  colour,  and  weighed  521  grains^ 
refolved  into : 


Muriat  of  lime 
■'  of  magnefia 

Carhonat  of  lime  . 
Sek  nit e  .  .  .  • 
Muriat  offoda 


.  30  gnun^ 


1 


II 

15 


4*4 


I 
t 


521 


E. 


Briyie  of  the  Luducigs-fprings. 
Its  fpecific  gravity  1023. 

The  light-reddifli  refidue,  from  50  cubic  inches 
evaporated  brine,  weighed  508  grains,  and  contained 

Muriat  of  lime     .     ,     •     .     20    grains, 
Qarbonatcd  lime    ....     10 
— — —  oxyd  of  iron  ,     .  i 

Selenite •      ^3 

C7OT;wö«yi?//,ormuriatedfoda  464  | 


508 


SaU-fprin«s  at  fCÖtiigtbarn.  307 

nne,  which  is  brought  up  from  the  various  falc- 
=  conduced   into   one    common   rcfcrvoir,  from 
jc    is  pumped   to  tlie  top  of  the  graduating-heufisy 
. : '--  It  ii  ihrec  I'tmcs graduättJ. 

F. 

Brine  of  thejirji  graduation. 

Its  fpecific  gravity  rofe  lO  ro6o.  The  refidue  from  thf 
evaporation  of  50  cubic  inches  weighed  1285  grains; 
ind  ooniifted  of : 

AfuTiatei  Umi 65    grains, 

I                   magnffia I  i 

C»ri*»(«frii /iVnc, containing  fome  iron  41 

SttlphauJ  iimtfOT  (c\cn'H^     ...  44 

Muriattäftäa 1170 

"85 


Brine  of  the  fecond  graduation. 

Specific  gravity  1076. 

Fifiy  cubic  inches,  evaporated,  gave  a  refidue  of  i6tj 
This  was  decompofed  into  : 


JHuriat  of  lime 75    grains. 

cfmogntfia  ....       2 

Carbonat  of  lime        ....        3     ^ 

StUnilt      .......       48 

Muriat  ffida     ....        1487 

t6t^ 
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H. 


Brine  of  the  third  graduation. 

Its  fpecific  gravity  amounted  to  1086. 

Flßy  cubic  inches  of  it  have  left,  upon  evaporation,  i9S^ 
grains  of  a  dry  refidue,  containing  : 

Muriat  fifUme 82    grains. 

ofmagnefia 3 

Carbonat  of  ItJTu 3 

Sulphat  of  lime  (felenite)    ....     52 
Muriat  offoda  (common  fait)     •     •    1710 


1850 


The  fait  obtained  by  boiling  from  thefe  graduated  briiitf 
is  of  two  forts,  of  which  the  one  is  deftined  for  foreign^  and 
the  other  for  home  confumption.     TYit  firß   confifts,  for 
the  mod:  part,   of  coniiderably  large,  four-fided,  hollow 
cryftals,  compofed,  in  a  funnel-like  manner,  of  fimple  cubes 
of  muriated  foda.     Such  cryftals  are  always  formed  on  the  j 
furfacc  of  the  brine,  when  they  can  evaporate  without  ag^ 
tation.     Thefecond  fort  is  externally  diftinguilhed  from  the 
preceding  by  fomewhat  fmaller  and  lefs  regular  cryftals. 


I. 


Common  fait  for  exportation. 

One  pound .  of  it,  that  had  been  completely  deficcatel 
vriththe  affiftance   of  heat,   was   pulverized,   and    tbcft 
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1  by  the   method  above-deicribcJ.  It   conHftci] 

Ox.  drach.     gr. 

'vftuTty  expelled  by  the  dryiiig     .     —  3        — 

^ceidintcl  imparititt,  and  fa/id    .     .     —  —          10 

\tursated  lime —  —         25 


f  ,ff,ä. 


Common  fait  for  homc-confttmption. 
tf  pound  of  it,  treated  as  the  laft,  contained  : 


WyäniJtntal  impwilits 

Jlfurialtd  limt 
WSittn'ite       .... 
\Pmmurialt:ffida 


Oz.  draeh.  gr. 

—  4  3=> 
_.  —  18 

—  —  30 

—  '  35 
15  —  1 


• 


L. 

Mother-ujater. 


Icr-irine  proved 
fl  namely,  izi8. 


I  be  of  confiderable  fpecific 


y  cubic  inches  of  it,  when  evaporated,  yielded  54+0 


»of  dry  fait,  which  I  divided  i 
icb  10  a  rep.iralc  examination. 
X  3 


otvopartt,  fubjcdl- 


^ip       XX VL  Clitmical  Examination  of  the 

i)  2720  grains,  or  one  half  of  the  ialt  obtained  from  ' 
mother-water,  and  decompofed  after  the  manner  fo  of 
mentioned,  gave : 

MuriaUd  calcareous  earth    .     ,     •  330  grains, 

I. .       magneftan  earth    .     .     .  420 
Sulphated  calcareous  earth    ,     .     .       5^ 

Comnwn  fait      ..,•.••  1920 


2720 

w 

2)  The  other  half  of  the  fait,  afforded  by  50  cubic  incl 
of  the  mother-watcr,  I  re-diffolved  in  water,  and  eva] 
rated  the  folution  to  the  point  ofcryftallization.  I  obtaii 
from  it,  at  five  fuccejiive  ihootings,  4  ounces  and 
drachms  of  cryftallized  muriated  foda,  but  which  was  ( 
contaminated  by  the  mother-water  which  adhered.  For  t 
reaibn,  I  diflblved  it  once  more  in  water,  and  cryftallia 
it  anew  \  by  which  treatment  I  then  obtained  3  oz.  7 
of  pure  common  fait.  By  this  it  was  rendered  evide 
that  every  cubic  foot  of  that  mother-wuter,  if  treated  in  1 
fimple  way  of  cryftallization,  would  ftill  afford  16  or 
pounds  of  pure  muriat  of  foda.  The  mother- water  of  b< 
cryftallizations  was  diluted  with  water,  and  its  earthy  porti« 
precipitated  by  foda,  weighed  544  grains,  when  walheds 
ignited.  This  precipitate  confifted  of  calcareous  and  nu 
nefian  earth  ;  which  I  feparated,  by  faturating  the  mafs  w 
fulphuric  acid.  When  the  fulphat  of  magnefia  had  b< 
filtered  off  from  the  fulphat  of  lime  which  was  formed  at 
fame  time,"  I  decompofed  it  by  means  of  foda.  The  m- 
nefia,  then  'obtained  in  a  pure  ftate,  and  weighing  i 
grains,  by  treating  it  with  muriatic  acid,  was  converted  i. 
muriat  of  magnefia^  which,  evaporated  to  drynefs,  amoun 
to  420  grains  ;  exactly  as  it  did  in  the.  foregoing  proceft- 

S  T 


Salt-fprings  at  KSnigshorn. 


S" 


This   portioo  of  muriatcd  magneda,   contained   in   the 

r-water  along  with  the  muriated  lime,  anj  exceeding 

the  Utter  in  quantity,  drferves  particular  notice.      In  both 

brinci,  in  the  gradiiattä  as  well  as  the  rough,  the  muriatcd 

magnefia  amounted  only  to  the  jOth  or  40th  part  of  the  mu- 

liated   lime  ;    in  the  molher-waier,  on  the  contrary,    the 

:^iiaiitity  of  the  firfl  exceeds  the  latter  nearly  by  one  fourth 

■,i,iit.     The  caufe  of  this  fccms  to  lie  in  the  following  cir- 

."I'ulhnce: — It  is  cuftomary,  at  Königsborn,  topreferve  the 

mother- water  of  4,   5,   or   more  boilings   in    the  boiler. 

At  any  fubfequent  boiling,  therefore,  a  ftrongcr  heat  is  re- 

(luireiJ,  to  promote  the  cryftallization  of  the  fait ;  and  when, 

in  this  cafe,  a  part  of  the  bottom  of  the  boiler  becomes  dr}', 

I      a  portion  of  the  muriated  lime  is  then  decompofed,  and    its 

eatthy  bafis  becoming  free,  increafes  the  calcareous  earth 

n  ihe  Jehlil,  or   incruftation  {pfanntnßein)   of  the  veffei : 

It  the  muriatic  acid  efcapes  in  vapours,  as  may  diftinflly 

jlperctivcd  by  the  fmell.  , 


Incrußalion  of  the  boiler, 

mOae  Pen»d  o[  it,  pulverized  and  dried  in  a  gentle  heat, 
U  boiled  with  1 2  lb.  of  water.  The  filtered  folution  was 
■*n(t  evaporated  to  drynefs,  and  the  fait  obtained  was 
'iMted  in  the  method  all  along  mentioned.  When  the  un- 
'ülTolvcd,  grcy-whitc,  earthy  relidue  was  examined,  it 
proved  to  be  a  mingled  mafs  of  fulphat  of  lime,  of  carboaattd 
linu  ttnlaining  a  liltli  iron,  and  of  a  iixtiy ß!ictt»ts  earth. 


The  proportion  of  thefe  conßitucnt  parts  to  each  other 
*»  found  to  be  as  follows : 


Jit        XX  VI.  Chemical  Extrminatiom  of  the 

Ox.  dracb,  gr. 

Moißun 1         6       —r- 

MuriaUd  Urne       ..,,.•  —  I  IQ 

■  -  magnefia —  —  10 

Muriat  offodoy  with  a  fcarcely  per-  7  .    .  a  at^ 
ccivable  trace  offulphatedfoda^     i 

Carbonat  ofUmi I  2  30 

Sandy  ßliceous  earth    •     .     .     .     .  —  3  30 

Sulp  hat  of  lime  (felcnite)     ...  7  6  O 

16  Ounces. 


N. 


Dornenfleiiu 

(That  is,   the  earthy  and   faline  incruftations  formed  ou 
bruOi-wood  in  rhe  graduating  liouies. — Tranfl.) 


tht 


The  Dornenftein  of  thcfe  falt-works  confifts  of  a  dac:=^'^' 
brown,  compad^,  indurated,  ßony  cruft,  fimilar  to  the 
crultations  at  Car: shad. 


n- 


1.)  Of  this  I  boiled  two  ounces^  reduced  to  powder,  wi     ^ 
a  fuiHcient  quantity  of  water.     This,  however,  would  d— --  "^ 
folvc  but   little  ;     for,   after   evaporation,  there   remai] 
only  four   grains  of  common   fait,  mixed   with  iron 
felenite. 


2.)  The  powder  of  the  ftone  which  remained  after  boi 
ing  was  faturaced  with  muriatic  acid.     The  folution  w^ 
attended   with  great  cfFervefcence,  and,  towards  the  en 
was  promoted  by  heat.     When  filtered,  it  left  felenite 
bind. 

3.) 


^^^^^^  Sall'Jpriags  at  Kijnigshorn. 

3,)  This  muriatic  folutiou,  combined  with  caufljc  am« 
moniac,  depoficcd  a  quantity  of  iron  in  a  fl'jcculcnt  form; 
the  weight  of  which,  firil  afcertained  when  colleifted  and 
ignited,    was    afterwards    reduced  to  that  of   carbonated 


f, 


'4.)  The  folution,  now  perfcilly  colourlefs,  afforded  c 
of  lime,  by  the  addition  of  foda. 


The  proportion  of  the  ingredients  in  thefe  two  ounces,  of 
1360  grains  of  the  memioncd  Dormtiftrrn,  was  ; 


Impure  common  foil 


ut  correflions,  or  improvements,  might  be  made  in  the 

iling  of  fait  in  the  fali-^varis  at  Kaaigihorn^   in  coiife- 

ace    of   the    analyfis    here   communicated   of  the    falu 

bies,  or  fprings  of  that  pbce,  and  their  produäs,  1  leave 

F the  judgment  of  praftical  io/Kr^/y/i.orfalt-malcers. 


But  the  advantage  which  the  fcience  may  derive  from 
^he  performance  and  colledion  of  thefc  and  fimilar  ana^ 
'yies,  cannot  be  doubted  :  thereby,  not  only  the  fum  of  our 
"ofcrvations  hitherto  coileiSted,  on  the  nature  and  confti- 
*"«rit  parts  of  falt-fprlngs  in  general,  will  be  rendered  more 
Complete  and  certain ;  but  likcwife  the  knowledge  of  the 
**Ws  of  elective  aitraAions  of  bodies,  in  partjcuiur,  will  be 


[  3i6  ] 
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I 

CHEiMICJAL  EXAMINATION 

OF 

SPINELL. 

1  HE  fptnell  fecms  to  belong  to  thofe  fpccics  of  gcr 
which  the  antients  underftood  by  the  name  Hyacinth ; 
they  do  not  afcrihe  to  it  the  ycllowilh  red  colour,  poflcf 
by  our  modern  hyacinth,  but  a  light  violet-red,  and  alf 
f ofe-red.  Plin)  *,  for  example,  fays : — "  Multum  ab  at 
thjfto  diftat  hyacinthus^  tarnen  i  vicino  defcendens.  Differ 
iia  hac^  quod  ille  itnicans  in  amethyfto  fulgor  viclaceusy  di 
tus  eft  in  Hyacintho**  Epiphanias  enumerates  five  fpec 
of  hyacinth,  the  fWr^  of  which  he  calls  NATiBOSf,  fta 
by  Salmajius  to  have  been  of  a  colour,  qui  inter  rofeum 
it  dilutiorem.  That  the  ftone,  now  called  hyacinth, 
been  miftakcn  for  the  hyacinth  of  the  antients,  was  pro 
bly  occafioned  by  the  following  paiTage  of  Pliny  X 
**  Hyacinthos  ^Ethiopia  mittit  et  chryfolythos  aureo  colore  tn 
lucentes.**  But  if  in  confequence  of  a  founder  critic 
the  context  be  read  thus  : — Marcefcens  celerius  nominis 
flore  hyacintkus.  jEthiopia  mittit  et  chryfolithoSy  &c,  i 
obvious,  that  the  aureus  colour  is  referred  to  the  chryfol 
which,  as  is  well  known,  is  the  topa%  of  our  days,  : 
that  it  has  nothing  to  do  with  the  hyacinthus  of  the  prec 
ing  fcntence.  In  this  way,  alfo,  another  apparent  c 
traiiiftion  in  Pllnv  is  removed. 


•  Lib.  xxxvii.  cap.  o. 

+  From  the  Arabic  word,  Aa///,  a  red  crayon  colour.  See  7 
4e  Laet  de  Gemmls  €i  Lufidibus.  Lugd.  Batav.  1647. 

t  Loc.  CJt. 

1 


^^^^^  Clinical  Examination  of  SpiheU.        'Jiy"' 

The  reader  likewifc  knows  that  the  fpmcll  has  been  hi- 
^ero  nmked  along  with  the  ruby  as  its  fccond  fpecics,  fo 
*hai  the  firfl  fpccies  of  that  genus  has  included  the  true  ge- 
nuine ruby.  But  fince  Rome  de  flße*  has  diredled  the  at- 
'ejiiion  to  the  different  fonn  of  cryftaliization  of  thofe  two 
ftoiies;  obferving  that  the  cryftaJs  of  the  genuine  ruby  of 
/*c^«  arc  oblong,  double,  hexahedral  pyramids,  modern 
»lincralogins  have,  upon  this  ground,  ranked  the  r»by  under 
the  Jitpphirc,  as  a  red  variety  of  it,  and  introduced  the  fpi- 
*fU  as  .1  diftinä  genus ;  which  feparation  is  alfo  fuggelleil 
bj'  the  difierence  of  its  hardnefs  and  Ipecific  gravity. 

Bcfides  thcfe  diftinflions,  the  nature  of  the  frai^ure 
alfo  might  fervc  to  difcnmlnate  the  genus.  For  the  tex- 
ture of  the  fpinell  Is  lamellar,  in  triple  tranfverfe  laminas; 
ihe  fapphire,  on  the  contrary,  exhibits  in  every  direiSion 
only  a  flat  conchoidal  fraduref. 

Yet  the  fureft  way  to  decide  on  this  point  would  be  bjr 
chemical  analyfis ;  which,  however,  with  refpeiä  to  the 
f  uby  cryftallizcd  in  hexhedral  pyramid;,  or  the  red  fapphire, 
C2U  be  at  prefent  but  Jittlc  hojied  for,  as  it  is  To  feldom  mcc 
iMilh  in  its  rough  ftatc. 

The  original  figure  of  fpinell  is  the  oflahedron,  or  dou- 
ble four-tided  pyramid.  This  cryftailine  figure  is  frequently 
found  pcrfcftly  regular,  but  as  often  Cubjetil  to  many  vari- 
aiian>,  which  have  been  detailed  and  defcribed  with  great 
diligence,  and  uncommon  accuracy,  by  Abbe  Estnir  I. 

No  lef»  variable  ii  the  colour  of  the  fpinell ;  as  it  palTet 
through  almoft  all  the  ftiades  of  the  red.     This  variation 

^^K        C'iflalhgraphii,  Igm.  i.  page  113. 

^Bf'    Bilner,  M:nerahgie,  II.  B.  I.  Abth.  S.  v6,  v.- 

^^kV     JiiJ/n,  pügc  7],  teq. 


XIVII.  CHemieal  Eramhtafftm 
-olmir  has  in^Bccd  jewcllcrs,    or  dealers   in  gems,  to 
liivide  the  germ«  of  niby,  btfidcs  Ac  gtnu'int  ruhj,  in» 
LmiA'«,  Jjnnrff,  baiUp^  and  ruhkdl^  as  riiey  ufually  do. 

rhe  red  coJotir  of  thU  gem  is  not  only  very  fixed,  or 
a  the  £re,  but  its  pale  variations  are  even  ftill 
Kc  hetghtencJ  b«'  means  of  a  careful  ignition.  This  pro» 
■y  ihc  inhabitants  of  Ceylon  know  how  to  employ  to 
LUtage,  acconling  to  tlie  teftimony  of  yuHut  Scaligtr  }* 
y  pcrhitpe,  on  this  dexterity  of  art  depends  the  ami* 
bly  h4gh  and  magnificent  colour  which  we  admire  in 
I,  pulithcd  rubies,  but  da  notpcrcdvc  in  the  rough,  uncut 


Va  the  more  uncommon  »■ariations  of  Colour  belong: 

Ihc  I'pincll,  quite  cileufl^fi,  and  as  limpid  as  water,  of 

\h  Mr.    Maciiy  in  London,  poliedcs  a  perfc£i  o5ahe- 

in  his  collection  of  cryftals;  2,  Ütc  fapphirc-blue  fpi- 

in   the  collc«aion    of  Fremtit  GrrcilU^  Efq.  ;  and  3. 

r  fpinell,  the  pioperty  of  J.   Hinuiini^  Efq,  like- 


iif  SpinelL 


3*9 


alyttcal  proceff.  The  rduli  of  this  has  uughc  mc, 
e  &rfl  vaUiw  of  the  fpinull,  I  had  thuroughly 
gtcilooketl  one  of  its  conllituciit  pans,  which  I  did  nnc 
fufped  ID  it,  and  which  i&  magntßaa-earth.  Among  the 
>  expciitncDU,  inOituwd  for  accurately  dcteraiining 
D  of  this  newly  dilcovcrcd  tngredicnr,  I  felcä 
n  paniculaTi  which  led  the  iicarclt  to  fulalllng  this 


J  One  haitdred  grains  of  rough  fpineli  fiom  Ceylon,  in 
fRkcd  cry&ls,  previoutty  pounded  to  a  coailc  potrdcr  ia 
the  Seel-no rtar,  were  triturated  with  water  tu  an  Impalpa- 
ble powder  in  the  grinding-dllh  made  of  flint.  Alter  the 
powder  of  the  flone,  which  was  again  dried,  had  been 
gently  ignited,  it  fhcwed  an  increaCc  of  weight  of  nine 
iy  oiiginating  from  the  particles  abraded  from  the  fub- 

■  of  die  grinding-vefiel. 

)  I  dien  ftrongly  digeftcd  that  powder  with  two  ounce« 
nriatic  acid.  When  the  acid  had  been  evaporated 
iriy  to  dryncfs,  I  diluted  the  mals  with  water,  threw  It 

■  ibe  ülter,  and  faruratcd  the  yellow  muriatic  foiution 
hciuflic  ammuniac.     A  brown  flocculcnt  oxyd  tij^  iron 

Ktkowni  which,  colledlcd  and  Ignited,  weighed  li  grain. 


-*)  The  liquor  ieparued  from  that  precipitate  was  con- 

tcatratcd  by  evaporation,  perfectly  neuiratized  with  murl- 
«ic  acid,  and,  laftly,  combined  with  diifolvcd  oxalat  of 
pot-afli  (lili  of  wood-forrei).  In  confcquencc  of  this,  ox- 
*lMuf  lime  piecipitatcd;  which,  when  carefully  colkäed, 
Md  heated  to  rcdncfs  in  the  cavity  of  a  compaft  piece 
of  charcoal,  with  the  affiiiancc  of  the  blow-pipe,  ufiorded 
'nree  fourths  of  a  grain  of  lime,  or  pure  eaUarmui  earth. 
Thi;  lafV,  dilTolved  in  nitric  acid,  and  treated  with  the  ful- 
fhuric,  produced  Telenitc,  or  fulphaicd  lime. 

i]  Upon 


XXV  U,  Ckemical  Examination 

■1  Cpon  d»e  powder  of  the  ftonc,  extra£ted  by  the  mn- 
ad,  -was  potticd  ten   times  its  quantity  of  alkaline 
:  taif  ot  Bkch   confifted  of  caujltc  alluli  j  which 
Qire  b«inc  irlt  evaporated  to  dryncfs,  \n  3.  filver-vei&l, 
iAai-hiae,wis  afterwartl^  igni  ted  during  the  fpacelof  an 
Mi'hcn  ^e  aafi  had  been  again  Ibftened  with  hot 
,  It  'xä  cm  Lhe  filtering  pajier  54  grains  of  an  ilabclia- 
r  .-taiifiic  when  dried  in  the  air. 

Theäi  54  grains  were  a  fecond  time  mbiad,  Uidiff* 

ucd  with  a  tenfold  quantity  of  the  lame  cauftic  lixivi' 

I  tad  afterwards  ignited.     Upon  which,  the  mafs,  foCI- 

again  with  water,  depoGtcd  a  relidue  of  a  fine  pulvO" 

I  form,  weighing  43  grains,  when  dried  in  the  air. 

I)  I  then  neutralized  the  yellow  alkaline  folutlon  {i\ 

l(r)  by  means  of  fulphuric  acid,  and    by  aHufing  more 

,  made  a  clear  folmion  of  the  precipitate,  which  then 

led.    Carbonat  of  poc-afh,  adde'i  in  a  boiling  ftate,  thre« 

from  it  a  precipitate  of  a  vtry  great  bulk,  whicbf 


'  Spinell. 

h)  The  portion  taken  up  by  the  cauflic  pot-aih  in  the 
^lulinc  folution  {g),  was  precipitated  by  means  of  fulphuric 
acid.  But  it  difiblved  again  In  the  acid,  when  added  to  ex- 
cels, and  was  afterwards  precipitated  by  boiling  with  mild, 
or  carbonated  alkali.  This  precipiiaie,  prevtoufly  wafhed, 
■wras  once  more  diflblved  in  I'uiphuric  acid. 

»')  The  whole  of  the  fulphurlc  foluiions,  obtained  at 
CA  ^>  '^)>  "'^  evaporated  to  a  fmallcr compafs.  The  gela- 
tinus  confiftencc,  into  which  it  congealed,  Hiewed  (hat  a 
Reparation  of  rdiceous  earth  had  taken  place.  It  was  there- 
fore largely  diluted  with  water,  digelled,  and  the  filex  col- 
^^fcäed  upon  the  filter. 

^^^pl)  This  done,  the  fulphuric  folution  was  put  in  a  ftate 
^^Bcryftallize,  by  dropping  into  it  a  folution  of  acetite  of 
pot-aJh*,  and  evaporating  it  flowly.  It  yielded  at  firft  re- 
gular and  pure  cryilals  of  alum.  But  as  the  folution  af- 
fumed  a  green  colour  towards  the  end,  I  combined  It  with 
PrufTian  alkali.  A  trifling  precipitation  enfued,  of  which 
rhe  a*yi/ a^  ;VoH  could  not  be  eflimated  more  than  atone 
fourth  of  a  grain.  The  folution,  being  now  freed  of  its 
ferruginous  ingredient,  was  next  decompofed,  in  a  boiling 
heat,  by  carbonated  pot-afh ;  and  the  precipitate,  when  dif- 
Totvcd  anew  in  fulphuric  acid,  was  brought  to  a  final  cryf- 
tallization ;  after  which  the  fulphat  of  alumine  then  ob- 
tamed  was  added  to  the  foregoing. 


'  Nvie.  In  order  lo  add  ihe  vcgetible  alkali  in  the  jufi  proper. 
tion  rcqiiiAie  to  promote  ihe  crylbllizdtiau  of  ihe  Ailphated  alu- 
*"«ne,  I  find  il  at  prefrnt  moll  convenient  to  employ  that  alkali  in 
•*  'Sileor  fjturalion  with  acetic  acid.  By  this  manner  I  avoid  llie 
"""ger  of  decorapofing  a  part  of  the  alum  juft  forming,  by  the 
quantity  of  alkili,  llial  may  Cjfily  happen  to  be  added  in  ttztft. 

~  r  0  1 


XXVII.  Chemical  Exaviinii  I  ion 
I  1  now  proceeded  to  the  analyfis  of  the  43  grains,  that 
|r  left  undilTolved  by  the  cauflic  alkaline  lye  [t).     Thefc 
y  diffolved   jn  dilute  fulphuric  acid,  leaving  fomc  fiK- 
.    canh    behind.     She    folutlon,    feparated    fcom  thii 
was  then  cumbined  with  a  fmall  portion  of  acelaud 
lith,  and  expol'ed  to  Ipoiitaneous  cryflallization  by  exho-     | 
1  the  open  air.     At  firft  ilicre  yet  appeared  Ibme  foil-     ' 
I  cryftals  of  aium  ;  but  afterwards  it  entirely  Ihot  mt 
t  of  magnrfta  f  Epfom  fait). 


)  To  fcparate  the  fulphatcd  magnelia,  thus  obtainei, 
h  the  admixed  fulphu  of  alumine,  It  was  flrongly  ignited 
I  porcelain-vijllbl  during  half  an  hour,  and  the  faliiw 
\  afterwards  foftened  in  water,  and  filtered.  The  alumi- 
:irgilInceous  earth,  fcparatcd  by  this  managemenl, 
I  afterwards  difTolved  in  fulphuric  acid,  and  in  the  propct 
Bncrcryftallized  into  concrete  alum. 


)  The  pure  folution  of  the  fulphatcd  magne/ia  was  pre— 
,  a  boiling  heat  by  means  of  vegetable  alka]i> 


of  Spinell. 
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It  of  ebulluion  decomposed  by  carbonated  alkali 
from  tartar.  T  he  aluminous  larih^  thus  obtained, 
llcorated  with  water,  and  dried  in  a  moderate 
iWetghed  211  grains.  But,  after  being  purified  by 
whh  diliilled  vinegar,  and  fubfequent  faturalion 
loniac,  and  bein;r  ag»in  edulcorated,  and  at  laß: 
||br  half  an  hour  to  an  intenfe  red  heat,  it  weighed 

r7+l  grains. 

Ignited,  for  half  an  hour,  the  whole  of  thcßlUt- 

<IIe£lcd  from  (;',  /,  0).  Its  weight  was  241  grains. 

ibtrai^ing  the  nine  grains  which  had  been  abraded 

lint-mortar  (<?},  chete  remain  i^i  grains  belong 

fyinell. 


■is  analyfiB  it  follows,  that  the  confticuent  parts  of 
i  in  the  bundrtd  are : 


P) 74.SO 

?) 15.50 

») V5 

i)  0,75  i  '^ 

0 0,75 


ti/sa  .     . 
'tf  iron  . 


100,50 


a  why,  in  this  inftance,  there  appears  in  the 
eights  an  exccfs  of  half  a  grain,  rather  than  « 

In  the   ul'ual  courfe  of  fuch  procetTes,  ts 
»t  the  ignition  was  not  powerful  enough  to 
igrcdients  that  high   degree  of  dryncfs, 
pofTeUcs   in   its  natural,    uniecompoft'd 


With 


f  M^WWM  **••  hf  « 

Www/ff  Hi}  umnmi  uf  fame  portion  of  iron,  i 
'^"4-  ll  Wat  itun  ililfiilved  in  fulphuric  m 
w  '"'Milliiiiiitiun  wan  again  fct  lo  cryftallireii 
fII'Kvi  ^(  hiH  (lieic  «(Speared  cryft&ts  a£  al 
»liiHliulct  i>t  ihu  l<iiuti<Mi  graJually  Oioc  iami 
ttmon»  uy^Ul»  ^f  lulphjtwi  magncfia. 

'  It  U  Uli»  iroftttlüutioa  ot*  «14;«^^^  smxai. 
^  mwiiiw  -UO,  wtuth  1  thwiit  wortft 


r  3'j  5 

XXVIII. 
CHEMICAL  EXAMINATION- 

OF    THE 

EMERALD  from  Peru. 


Id  ie  one  of  the  beft  known  gems,  and  it  hat 
dconed  even  in  remote  :intiquity  among  ihc  moft 
1  precious  Itones,  on  accoiuit  of  its  rich  green  co^ 
grateful  to  the  eye.  PUny  enumerates  ttvelve 
if  it,  and  confiders  the  Scytbiait,  Bailrtan,  and 
t  as  the  moft  eminent.  However,  it  can  hardly 
rd,  but  that,  in  thofe  days,  various  efl'entialiy  dif- 
{Kcies  of  Holies  of  a  green  colour  were  comprifcd 
It  name  ;  as  is  frequently  done  in  our  days.  The 
nee  of  Mincralogifts  with  tha  genuine  emeralds. 
Etc  furnilhed  by  the  parts  of  the  globe  the  longeft 
(cems  at  prefent  to  be  almoft  entirely  obliterated  by 
iliariiy  with  thofe  which  are  found,  though  fpa- 
En  the  provinces  of  South-Amtrha^  and  prindpalh 


r  the  following  analyfis  I  made  ufe  of  the  crude, 
led  emerald,  of  a  high  grafs-grecn  colour,  from 
I  pounded  it  in  a  fteel-mortar  to  a  coarfe  powder, 
tntcd  tnt  bundrtd  grains  of  that  powder  very  finely 


the  (pgcimcn  of  emerald  Tacriliced  lo  tliis  ünalylical  pro- 

indEbled  (o  the  liberal  kliiilneB  of  Prince  Dimiirl  Cat. 

Krfescal  forlhe  Itudy  of  Micier^logy  is  niofi  honourably 


4 
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with  water^  in  the  flint  grinding-difli.      After  gentle  ig- 
nition,  I  found  its  weight  increafed  by  about  if  grain. 

b)  The  powder  of  the  flene  was  coTerod,  and  fereral 
times  digefted  in  a  ftrong  heat,  with  muriatic  acid;  which 
immediately  acquired  a  ydlow  colour.     After  having  again 
filtered  off  the  acid,   I  fatu rated  it  to  excefs  with  cauftic 
ammoniac ;  and  by  this  management  there  feparated  light, 
brown  flocculi,  which,  colIe£led  and  ignited,  weighed  half 
a  grain,  and  were  oxyd  of  iron.     The  fluid  was  next  evajX)- 
rated  to  a  part,  and  treated  wi^h  carbonated  «fsnicmiac^- 
3ut  it  continued  clear,  and  thus  flwwed,  that  it  contain«' 
no  calcareous  earth. 

f )  Fourtteu  drachms  of  cauftic  alkaline  lye,  made  of 
feven  drachms  of  the  fait,  difiblved  in  as  many  of  wsttfi 
weroithen  aflFiifed  upon  the  powder  of  the  ftone  extraädbf 
the  muriatic  acid  {b) ;  and  after  the  mafs  had  been  previoullf 
evaporated  to  drynefs  in  a  filver-crucible,  I  fubje£led  it  to  a 
{ed-heat  for  half  an  hour.  However,  it  would  not  fttfi^i 
but  appeared,  after  ignition,  inan  intumefced,  friable  IbitC) 
$md  of  a  white  colour. 

J 

d)  On  being  fofcened  with  water,  and  treated  with  abun*    j 
dance  of  muriatic  acid,  it  aiFordcd  a  very  limpid  .folution»   \ 
from  which  the  earthy  ingredient  was  precipitated  by  car- 
bonated potrafh,  with  the  aiSftance  of  heat.     The  precip*' 
täte  had  a  granular  form ;  and   when  finely  ground,  ^ 
greateft  part  feemed  to  diflblve  in  muriatic  acid,  which  ^^ 
poured  upon  it.     But  as  foon  as  the  mixture  had  been  ^^' 
pofed  to  a  d>gcßing  heat,  it  coagulated  to  a  tranfpar*^^ 
thick  jelly.     When  diluted,  and  digcfteii  with  more  w^^^*^' 
It  depofited  filiceous  earth  to  the  amount  of  67  grains,  3-^^^ 
wafhing  and  ignition.     This  earth  was  then  mixed  ^^^ 
four  parts  of  carbonated  poMfi)>  ^nd  igmted  to  an  incip*^^^ 
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,  In  a  cniciMe  made  of  filver.  Upon  the  ours,  rc- 
difTolved  ii\  water,  which  atTordcd  a  fomewhat  turbid  folu- 
lion,  I  poured  muriatic  aciii  to  an  exccfs  of  faturation,  and 
digefted  them  tsgether.  The  fiVuiaus  earth,  which  I  thus 
recovered,  was  now  psifccUy  pure,  ami  weighed  63^  grains, 
alter  having  fuftained  a  red  hear. 

^b)  The  muriatic  folution,  feparatod  firom  this  fi}ex>  togc- 
^■rwith  the  preccdiiig  {b),  was  faturated  with  an  ovcr- 
^fbponion  of  cauflic  ammoniac.  The  paJlc-likc  precipi- 
lalc,  thence  arifmg,  was  immeJiatelyrcmoved,  and  the  fil- 
tered liquor  combined  with  carbonat  of  ammoniac  ;  which, 
however,  would  throw  down  nothing  more.  Sulphuric 
acid  qulclcly  ditTolvcd  this  precipitate.  By  the  addition  of  a 
little  acetitc  of  pot-afh,  the  whole  of  the  folution  yielded 
«yftailized  alum,  with  the  exception  of  Come  ßlex,  which 
Hill  feparatcd,  and  weighed  4^  grains,  after  ignition. 

^F^om  the  above  fulphat  of  alumine  (r)  being  re-dif- 
in  water,  1  precipitated  the  argil  by  carbonated  pot- 
When  the  earth  had  been  again  deficcated,  I  poured 
upon  it  dtftilled  vinegar  ;  put  the  whole  in  a  warm  place  ; 
Euuratcd  the  acetic  acid  with  cauftic  ammoniac  j  anJ,  laftly, 
red  the  mixture.  What  remained  of  the  fluid  fuifered 
Pllteratbn,  cither  by  carbonat  of  ammoniac,  or  by  car- 
;  of  foda.  The  aluminous  earth,  now  obtained  in  a 
kof  purity,  was  iirft  dried,  then  ignited,  and  found  to 
h  3'»  grains. 

rafore,  the  conflituenc  parts  of  ane  hundred  grains  of 
vitfs  tmtraldf  here  dccompofed,  yielded : 
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Siitx      .    .    .     .    d)     ,    63^  grains 

c)     .      4i 


67i 
Subtnd      ...«).      If 


66i    .    .    .    66,as 

jilmmne^  or  argil    .  /) 3't^S 

Oxydofir$m     .      .    b) 0,50 
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3*9  . 
XXIX. 

CHEMICAL  EXAMINATION 

OF  THE 

BOHEMIAN  GARNET. 


[  HE  denomination  garnet  fervcd  to  the  cider  Mineral»- 
ifls  as  a  generic,  or  colUiiivt-namt,  in  which  they  included 
ImoA  aJ]  roundilb  cryftallitie  forms,  encompafled  by  de- 
ned  lateral  facets,  or  all  the  fpccies  of  ftones,  of,  as 
ley  viete  called,  a  polyhedral  cryftallization.  At  prefent, 
Qircver,  the  gftstric  name^  gerntt^  has  been  confined  within 
»trower  limits  ;  for  the  ivhite  garnet,  as  well  a«  the  blacky 
ifc  been  juftly  removed  from  it,  and  arranged  as  diftinft 

F:  the  ürft  under  the  name  Liucite ;  the  I'ccond  under 
-Melanitf. 

It  may  alfo  be  fotefeen,  that  feveral  other  foflils  now 
afTed  as  fpecies,  ot  as  varieties  of  the  garnet,  befides  thofe 
ft  meniioned,  will  in  time  receive  another  place  in  the 
Rematic  arrangement  of  minerals:  in  confequence  of 
ore  accurzte  obl'ervations  concerning  the  deviation,  not 
ily  with  regard  to  their  extetnal  appearance,  but  likewife 
ith  regard  lo  their  chemical  conllituent  parts,  by  which 
ey  >re  dißinguilbed  from  the  true  and  ftrictly  determined 
incipal  genera,  to  which  lall  the  Bohemian  garnet  princi- 
lUy  belongs. 
), 

^Bbe  Babtman  garnet^  (whofe  occurrence,  method  of 
^■ting  it  from  the  mines,  and  external  charaiitcrs,  are 
^■elt  known  to  require  any  farther  illuftration  in  this 
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place),  when  weighed  in  water,  loft  269  parts  o^  lOOC 
itsabfolute  weight;  its  fpecrfic  gravity  therefore  is  »=  3,;^ 

It  fufes  by  itfelf  alone  in  a  proportionate  intenfity 
heat*.  The  iron  which  it  contains  is  reduced  to  the  re{ 
line  (late,  when  expofed  to  the  adtion  of  fire  in  the  ch 
coal-crucible.  From  100  grains  of  Bohemian  garnet 
obtained  a  button  of  iron,  of  lof  grains  weight. 

In  order  to  find  out  its  conftituent  parts,  I  fubje^ed  it 
the  following  experiments,    ' 

a)  I  ground  two  hundred  grains  of  Bohemian  gani 
previoufly  pounded  in  the  ßeel-mortar,  with  water,  to 
lubtle  powder,  in  the  flint  triturating  difli.  When  drk 
and  gently  ignited,  the  powder  of  the  ftone  was  fbandi 
creafed  in  weight  by  feven  grains.  I  infpiflatedit  withali: 
vium,  made  of  600  grains  of  cauftic  pot^fh,  in  a  filvt 
CruciWe,  and  ignited  it  afterwards  for  half  an  hour.  T 
ignitcJ  mafs  was  then  foftened  wiih  watcc,  lixiviated,  a 
filtered.  The  filtered  lixivium  was  of  a  light  grafs-grcc 
b«t  foon  loft  that  colour,  and  became  light-brown.  \ 
expofurc  to  a  warm  temperature,  it  dcpoflted,  after  3t4hou 
an  oxyd  of  manganefe^  which,  colledled  in  a  porcelain«ci 
amounted  to  about  half  a  grain.  On  fufing  it  upon  ch 
coal,  with  a  neutral  phofphat^  and  covering  it  with  -nil 
f)t  pot-afli,  the  fait  exhibited,  after  detonation^  a  dark  ^ 
let-red  colour,  mingled  with  green  fpots. 

//)  The  alkaline  lye  was  then  fuper-pfatu rated  with  muri. 
ncid,  and  evaporated  nearly  to  drynefs.  After  re«<lifiblv 
thefaline  mafs  in  water,  fJiceous  earth  was  depofited,  wh 
weighed  11  grains,  after  edulcoration  and  ignition.     W 


•  Sec  Eflay  1.  No.  39. 
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I  hwl  bcea  reparoled,  Come  ahfrninans  mrlh  was  thrown 
)  by  carbonated  Ibda  horn  the  muriaCcü  folution.  As 
Brcmsining  liquor  fitll  »ppeareil  of  a  yellow  tinge,  k 
kag^in  cvapontted  to  a  dry  fait.  But  this  likewifc  had  a 
fm~ye\low  colour,  and  again  afforded  a  yellow  fulution 

b  water;  from  which,  however,  nothing  could  be  far- 

f  Ccfotsuedy  by  xay  meant  wluiever. 

I  The  lixiviaced  powder  of  the  garnet  had  the  colour  of 
}ht4>rown  iron  ochre.  TothisI  added  the  fmall  portion 
[(trotiie  (J),  and  treated  it  with  muriatic  acid,  with 
it  immediately  formed  a  golden-yellow  folutJon. 
len  this  lall  had  been  evaporated,  in  a  fand-heat,  to  a 
uinous  confiftence;  it  was  again  largely  diluted  with 
ter,  once  mote  digefted  and  filtered.  The ßliceoui  tarlh, 
I  well  lixiviated,   and  heated  to  rednefs,    weighed  76 


ä)   Cauftic  ammoniac  threw  down  from  the  muriatic  fo- 

lution'a  copious  brown  precipitate  ;  which,  after  being  co!- 
IcÜed  on  the  filtering  p^per,  was  waltied,  and  dried  in  a 
moderate  warmth. 


t)  The  colourlefs  fluid,  remaining  after  the  precipitation 
with  caußic  ammoniac  [(/},  was  evaporated  in  part,  and 
combiixd  with  carbonated  Toda.  Bv  this  management, 
Wrboiiit  of  lime  fell  down,  which,  after  drying,  weighed 
'^i  grains,  equal  to  fevcn  grains  of  ignited  iahartiui  tarth^ 
"'  burnt  lime. 


jf)  I  then  «lividcd   the  brown  precipitate,    obtained   by  ' 
^is  of  ammoniac  (i^J,  into  two  equal  parts. 


Joe  half  of  it  I  expofcd  to  flrong  ignition  inacovendcru- 
1,  after  this,  its  weight  to  amount  to  5  5  grains. 


l\  Tte 
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g)  The  other  half  I  diflfolved  agsun  in  muriatic  acid,  di« 
luted  the  folution  with  a  fufficient  quantity  of  water,  and 
precipitated  its  portion  of  iron  by  Prufl^  alkali.     Tbc 
reparation  of  the  dark-blue  precipitate  being  accomplifhed, 
I  precipitated  the  folution,  now  freed  from  iron,  by  means 
of  carbonated  foda,  and  in  a  boiling  heat.     The  quantity  of 
the  white,  loofe  earth  thus  Obtained  amounted,  after  waih* 
ing,  drying,  and  ignition,  to  38^  grains. 

From  this  it  was  manifeft,  that  the  proportion  of  ixjJd    ! 
iroftj    feparated  by  pruifiated  pot-aih,    amounted  to  i6i 
grains.  • 

b)  The  above  38^  grains  of  ignited  earth  (^),  were  then 
diflblved  in  fulphuric  acid,  and  made  to  cryftallize,  after 
the  addition  of  a  proper  quantity  of  acetated  pol-aih* 
The  firft  ihootings  yielded  regular  cryftals  of  alum.  But 
the  laft  fliewed,  by  the  oblong,  four-fided  columnar  figure  of 
its  cryftals,  that  it  was  fulphat  of  magneiia. 

i)  But  as  the  fulphat  of  magnefta  could  not  be  feparatc* 
from  the  alumine  with  fufficient  accuracy,  I  fubjeäed  tl*^ 
whole  of  the  falinc  mafs  to  ftrong  ignition  for  an  hoii*'  '- 
after  which  I  liquefied  the  ignited  mafs  with  water,  aX** 
combined  the  mixture,  at  a  raifed  temperature,  with  powi 
of  calcined  oyfter-ftiells,  added  in  fmall  portions,  until  t 
follition  no  longer  reddened  paper  tinged  with  litmus. 
filtered  folution  tafted  now  like  pure  fulphat  of  magnefi^^ 
and,  when  fet  to  cr}'ftallizc,  I  obtained  from  it  6g  grains  ^ 
this  neutral  fait.  However,  on  being  re-diflblved  in  wat 
it  ftill  dcpofited  two  grains  of  fulphated  lime :  hence  its 
quantity  amounted  to  67  grains.' 

/•)  To  recover  from  it  the  earth  in  a  fepantte  fhite, 
precipitated  the  folution,  in  a  boiling  heat,  by  carbönat  ^ 

fod^ 
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fodz.  The  magntfian  earth,  wafhed  and  dried,  weighed 
ajj  grains ;  but  when  heated  to  tncindefcence  in  a  covered 
ciucible,  and  kept  in  that  (late  during  half  an  hour^  ic 
weighed  but  lO  grains. 

By  fubtra^ing  thefc  lO  grains  of  magnefia  from  the 
ibove  381  grains  (^],  there  remain  28^  grains  for  the  ahu 
ninous  earth. 

Qnt  bundrtd  grains  of  Bobtmiart  garnet  confift,  therefore. 


S<7.r       .     .     .     .     i)     Sh 
....     r)  38 

43i 
L  and  dedu£ting    -      «]    z^ 

40      ....  40, 

[  AlumHt     .     .     .     jf) 28,50 

I  Oxyd  of  iron  .     .     g) 16,50 

I  Magntßa    ,,,     i)  ......  10, 

Limt      ....*)..;..,.        3,50 

\fixjd  of  Timnganije     «) 0,25 
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XXX. 
CHEMICAL  EXAMINATIOX 

OF  THE 

ORIENTAL  GARNET. 


1  HE    Oriental  J    or  -Slrianic    Garnet  ♦,    is   diftinguiflied 
from  the  Bohemian^  both  by  its  violet-red  'cofour,  and  by 
its  fpccific  gravity ;  which  is  »«  4,085.  This  Higher  weight 
of  it  depends  on  the  greater  proportion  of  iron  which  it 
contains,  and  which  is  fo  conflderable^  that,  by  mere  fufion 
in  the  charcoal^rucible,  I  obtained  fr6kn  KX>  grains  of  the 
oriental  garnet    a  fine  button  of  iron,  of  23  grains.     It 
iikcwife,  when^fufed  alone>   in  a  crucible  made  of  clay» 
runs  into  an  enamel  glafs  of  a'  blacker  Colour  than  that  of 
the  Bohemian  garftetf. 

a)  Tw9  hundred  graifts  of  oriental  garnet,  previoufly 
bruifed  into  fmall  piects,  in  the  fteel  mortar,  acquired  eight 
grains  additional  weight  from  the  fubftance  of  the  flint« 
grinding  di{h,  in  which  they  were  finely  levigated  with 
water.  The  powdered  garnet  was  put  in  a  cauftic  lye,  in 
which  the  alkaline  ingredient  conflituted  thrfce  the  weight 
of  the  powder ;  and,  with  this,  it  was  infpifTated  to  a  drjr 
mafs,  in  a  crucible  made  of  filver.  It  was  next  fubjefled 
to  red-heat  during  half  an  hour;  and  when  the  ignited  mafs 


*  Rather  Sirianic,  than  Sirian  garoet :  from  Strien^  a  town  ta 
fegUf  now  deflroyed. 
t  Set  Eflay  I.  No.  40. 

:  5  had 


0/  the  Oriental  Can 

had  again  been  foftened  with  boiling  water,  the  powder  of 
ihc  Hone,  Teparatcd  ftom  the  decanted  liquor,  was  lixiviated 
K\i  dried. 

()  The  alkaline  lixivluni  was  of  a  bright  grafs-grecn. 
Bui  it  was  fuon  deprived  of  that  colour  by  expofurc  to  a 
wirm  temperature,  at  the  fame  time  that  it  depofited  an 
njli  tf  manganifii  iApregnated  with  iron,  in  a  brown 
Bixculent  form,  and  weighing  about  ^  grain  when  ignited. 

i)  Thcaikalinelye  was  now  devoiduf  all  colour.     Itwas 

'j;ufated  with  miiri.itic  acid,  and    evaporated    in  part.     A 

light  Socculcnt  eaah  then  fepnrated,  but  part  of  it  ctilFolveJ 

1  upon  fiiper-faturaiion  with  muriatic  acid.     Th;  in- 

pible  refidue  confifted  oi  filUisus  earth  of  9|  grains  after 

fdtion.  That  part  of  the  earth,  which  iiad  been  re-dilTulvcd 

f  the  excefs  of  acij,  was  then  fcparated  afrefh  by  carbonat 

lef  pot-afli.     After  ignition,  this  earth  weighed  4i  grains; 

r  and»  upon  being  tried  by  fulphuric  acid,  it  proved  to  be 

I  pure  alumine,  or  alumiuBus  earth. 

d)  The  edulcorated  powder  of  the  ftonc  (n),  which  ha«l 
»  cinnamon  colour,  and  a  very  iiitohercni  form,  was  raoiit- 
CTt«d  with  water,  and  treated  with  muriatic  acid,  in  which 
a  rapidly  dilTolved,  without  leaving  any  rcfidue.  The  li- 
quor WHS  limpid,  and  of  a  golden-yellow.  But,  on  being 
fubjeäed  to  evaporation,  on  a  fand-bath,  it  coagulated  into  a 
fcoii-t  ran  (lucid,  gelatinous  fubftancc;  which  had  a  deep 
galden-yellow  colour,  and  WJS  again  digcfted  for  a  while 
slung  with  water  that  was  poured  upon  ir,  and  with  re- 
peated (lirring.  When,  after  this,  it  had  been  brought  upon 
the  filter,  it  kft  filUtoui  earth  in  a  f\vcllcd  ftatc  j  which, 
being  thoroughly  edulcorated  by  a  frequent  afTufion  of  hot 
water,  and  dcficcated,  weighed  I0+  grains,  but  onlj'  70 
grains  when  heated  to  redncls. 


J 
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e)  To  the  muriatic  folution,  diluted  with  the  wafliingi 
of  the  (ilex  {d)^  I  added  cauftic  ammoniac  In  excefs.    It  ' 
gave  a  copious  brown-red,  much  intumefced  precipitate,  the 
quantity  of  which,  after  wafhing  and  drying,  amounted  t» 
190  grains. 

f)  The  colourlefs  fluid  remaining  from  this  laft  prooefr 
was  firft  combined  with  as  much  murfatic  acid  as  was  recp^ 
fite  to  faturate  the  predominant  portion  of  ammoniac,  aoi 
then  with  carbonated  foda.  But  as  this  produced  no  tur« 
bidnefs,  I  evaporated  the  whole  of  the  liquor  to  a  dry  (alioe 
mafs,  which  being  re-diflblved  in  a  little  water,  I  tried  it 
once  more  with  carbonat  of  foda.  The  mixture  ftill  coiw 
tinuing  clear,  fhewed,  that  it  contained  no  other  conib- 
tuent  part. 

g)  Thofe  190  grains  of  the  brown-red  precipitate,  ob- 
tained at  (r),  were  divided  into  two  parts. 

One  half  was  ignited,  and  then  found  to  weigh  61  grains« 
I  poured  upon  it  fulphuric  acid,  evaporated  it  to  drynefsi 
and  after  having  ftrongly  ignited  the  faline  mafs  for  tv^o 
hours,  in  a  melting  pot,  I  extrafted  it  with  water,  ani 
combined  the  filtered,  clear  fluid  with  carbonated  foda,  in* 
heat  of  ebullition.  There  feparated,  however,  fome  fcarccly 
perceptible  flocculi  of  aluminous  earth  only,  without  any 
trace  cither  of  lime,  or  of  magnefia, 

h)  The  other  half  of  the  precipitate  was  diflblved  in 
muriatic  acid;  and,  after  fufficient  dilution  with  water, 
combined  with  Pruflian  alkali,  added  fucceflively,  till  all 
the  ferruginous  parts  were  feparated.  The  blue  precipitate 
of  iron  weighed  185  grains,  when  waflied  and  deiiccated. 
After  being  ftrongly  ignited  in  a  covered  crucible,  there  re- 
mained 72  grains  01  iron  attradtible  by  the  magnet.     One 

part 
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an  of  it  was  a/Taycd  for  manganefc  hy  fufion  with  a  phof- 
phucd  allcali ;  but  it  gave  no  Indication  of  this  mcul. 


1 


0  The  folulion  being  now  freed  from  the  iron  (it},  it 
«u  decompored  in  a  boiling  heat,  by  carbonated  foda,  and 
Ibt  precipitated  earth  llxivi«ted,  and  heated  to  redncfs.  It 
weighed  »5  grains ;  whereby,  fubtrafling  it  from  the  61 
{nins,  obtained  from  the  &iik  half  of  the  precipitate  {f,g)^ 
rtt  ponion  ef  iron^  contained  in  lOO  grains  of  this  garnet, 
11  fuund  to  be  36  grains. 

i)  When  the  above  25  grains  of  ighitcd  earth  (1)  had 
xea  diSblved  in  fulphuric  acid,  and,  after  the  addition  of 
tcctated  pot-alh  in  doe  proportion,  was  fet  to  cryflallize, 
they  afibrded  to  the  end  cryilals  of  pure  fulphat  «^  alumiai. 


It  refulis  from  this  decompoliiion,  that  the  conßitucnt 
[Qiniof  the  orUntal gariut  arc  in  ihe  hundred: 

^Bßxjdtf  irtn 


0  ■  ■ 
'i)  35 


39i 
Subtrafl     .     .     «)     4 


Jllumint 


35J 

i)2S~ 


Okj4  tf  moKgaiufi  .     .   i) 


27>2S 
0,25 


99.25 
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CIIEMIPAL  EXAMINATIQ^ 

■ 

OF 

VESUVIAU. 


Fmrr  SECTION. 

I 

Vcfuviaiiy  from  th^  '3Iountavi  Ve/uoius. 

Among  the  diffcrtnt  fom  of  Honcs,  which  the  M0 
tain  Vcfuvius  brings  up  from  the  bowels  of  the  csu 
in  their  native  unaltered  fbte^  that  cryftalline  foffil  mij 
reckoned,  which  the  inhäbitanfs  of  Naples  call  the  Vitfui 
^cm. — Mineralogifts  had  variöufly  clafled  .  it  with  ük 
chryfolite,  hyacint-h,  topaz,  &c.  and  by  the  adjeäi 
vefuviariy  or  volcanic^  diftinffuifhed  it  as  a  Variety  of 
above  mentioned  gems ;  tiH  ff^erner  eftablifhed  it  as  a 
linG:  genus  of  ftones,  and  gave  it  the  name,  Fefuvian  i 
till  then,  it  was  found  on  Mount  VefuvLus  oply. 

An  oryöognoftic  dclcription  of  that  foffil  is  already 
with  in  various  elementary  treatifcs  on  mineralogy.     1 
given  by  Ejimr  *  is  particularly  accurate  and  complete« 
which  reafon  I  direft  the  reader  chiefly  to  it* 


♦  Eflner^  Verfuch  einer  Mineralogie  für  Jn/änger  und  Llehb 
ILBa&n. Söite  177  feq. 


A. 
Examinaiion  in  thedry  .wüt/. 

Ipull  piece  of  vefuvian,  if  ignited  upon  charcoal 
(le  Wow-pipe,  gnidtially  rounds  itTclf  into  a.  darlc- 
fliinlng,  opaki:  globe,  tranfparent  only  in  fpUnceis. 

(borat  of  foda]  difTolves  it  by  degrees,  ts  a  clear 
and  fonewhat  büßcred,  Of  air-bubbltd  glafi* 


not,  however,  completely  difTolvcd  by  means  of  a 
iliofphat,  for  this  only  envelopes  the  particles  of  the 
the  forin  of  an  amorphous  frothy  fcoria. 

litude  of   vcfuvian  is  more  remarkable,   when 

by  a  greater  intenfity  of  heat  in  the  charcoal- 

which  I  have  already  communicated  rnüicfirfl 

ty  page  32,  n.  103.     The  regvilar  group  of  cryf- 

tbere  dcfcribed,  of  the  tender  cruft   that  üir- 

fufcd   vefuvian,  is  a  phenomenon  according  tu 

ience,  the  only  one  of  its  kind  ;  and  repeated  ex- 

Ixavc  cunvijiccd  mc  that  it  is  conllitiicly  the  fame. 


Examinaiion  in  the  humid  tvay. 

pMnpofc  the  vefuvian  in  the  humid  way,  I  picJu^ 

\  cjj^allized  pieces  of  that  variety  whiich  ha^  » 

ur,  inclining  toolive-green.    Tbefe  were  coarfdy 

,  ajid]  by  elutriation,  freed  from  the  grceni ill- white 

E  lamtllas  of  chlorite  and  mica,  which  flill  ad- 

z  2  hered. 
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hered.     Placed  upon  the  hydroftatic  balance,  in  this  purified 
ftate,  its  fpecific  gravity  was  3>420. 

a)  Hundred  grains  of  it  were  reduced  to  an  impalpabb 
powder,  by  levigation  with  water  in  the  flint-tricuntiqg 
di(h.  After  gentle  ignition,  its  weight  was  found  to  have 
encreafed  half  a  grain.  Cauftic  alkaline  lye,  corttainiiC 
300  grains  of  the  fait,  was  then  affufed  upon  it,  in  a  filvtf 
pot;  and  the  mixture  being  firft  deAccated  in  a  iand4iat| 
was  next  fubjecled  to  ftrong  ignition,  during  half  an  boor. 
Shortly  before  ignition  the  mafs  acquired  a  vivid,  light,  grifc- 
green  colour,  but'  which  was  afterwards  moftly  changed 
into  a  dirty  olive-green. 

b)  The  ignited  mafs,  while  yet  warm,  was  foftencd  witli 

I 

water,  and  thrown  upon  the  filter«     The  filrered  liziTiH 
appeared  of  a  pale  greenifh  hue,   but  foon  grew  feeUf 
brown-red.     During  gentle  digeftion,  there  fubfided  loolii^ 
dark-brown,  flocculent  particles,  leaving  the  lye  colourIc& 
As  it  could  be  forefeen  that  they  would  not  well  fepanUi 
from  the  filtering  paper,  I  colleäed  them  in  a  fmall  port» 
lain-vefiel,  and  dried  them  after  edulcoration.      By  tU 
treatment  I  obtained  a  dirty-brown  powder,  confiftmg  4 
^  grain  of  oxyd  of  tnanganefe.     When  conveyed  into  fiiM 
phofphoric  fait,  it  diiTolved  in  it  clearly.  The  glafs-gldbuH 
thus  formed,  became  by  turns  colourlefs  and  ameihyft-red^ 
accordingly  as  I  directed  on  it  the  inner  or  the  outer  poid 
of  the  flame. 

c)  Upon  the  pale-brown,  loofe  vefuvian  powder,  ignite 
with  cauftic  alkali  (<?),  edulcorated  and  dried^  I  poured  ou 
riaticacid;  which  dillblved  it,  with  a  littli^  eficrvefcenol 
and  left  hmtfJlcsous  earth  behind. 


of  Vcfyman. 


he  ycIlowUh  folutjon,  together  with  the  walhings 
duoed  ifi  bulic  Vy  evaporaciuji,  formed  %  clear  co»- 
if  4  fullgoldeii-yclluw.  By  diluting  it  again  with 
■y  and  difcßing  it  for  fotite  time  under  repeated 
^ßii.taui  eortb  wis  rendered  difpol'ed  to  Tepara- 
coileäcd  it  on  the  filter,  and  having  added  the 
I  j>oi!io.n  {(),  I  ignited  them  both.  They  weighed 
36  grains. 


Bvir.g  thus  freed  the  muriatic  folution  fri>m  all  its 
added  to  it  cauftic  ammoniac  in  a  greater  quantity 
I  faturatiori  required,  and  immediately  gathered  oji 
I  the  fuelled  precipitate  thereby  produced;  which, 
ing  perfedlly  lixiviated,  was  conveyed  intü  a  cauftic 
\\ye.  It  foon  difiolved  in  it  upon  the  fire,  leaving, 
rf«.ioale,  brownrred,  muddy  fubfl^oce  behind. 

0th  alkaline  lixiyia,  that  of  (0,  and  that  of  [i), 
len  mixed,  and   over-faiurated  with  fulphuric  acid, 

earth,  firfl  thrown  down  by  the  acid,  was  again 
L     Upon. this  I  precipitated  the  earth  by  carbonated 

ettulcvraccd  and  re-dilüilvol  it  in  frelb  fuJpliuricacid, 
Ekei)  a  finali  portion  ot  aceiated  poc-alh,  and  pre* 
e  Toluiion  for  cryrtaliiz.ation.     It  yielded  cryftals  of 

the  end,  which  I  re-dilTolved  in  water,  aitd  preci- 
ts  earthy  portion  by  pot-ath.  The  ahminiui  tarth 
taincd^   when   wa(hed   and   ignited,   weighed    19J 


tsc  fluid,  which  remained  on  the  precipitation,  ef- 
'  caullic  ammoniac  (c),  was  then  concentrated  by 
on,  and  mixed  with  carbonated  ammoniac.  Sixty 
F  crudi  ealcartcus  tarth,  or  carbonat  of  lime,  fell 
'hich,  in  the  ignited  or  pure  Date,  are  equal  lo  33 


h)  Ttie 
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'•  i)  The  1>ro^h  reffidue,  remaining  from  the  folatioi 
the  argillaceous  •precipitate,  in  the  cauftic  lye  (^),  was  tn 
to  weigh  13  grains  upon  exficcation.  Muriatic  add  1 
poured  upon  one  half  of  it,  and  completely  diffi>Ivcd 
Prufliat  of  pot-a(h,  which  was  next  added,  produced  a  qw 
tfty  of  Pruffian  blue,  of  a  pure  deep  colour.  <}arbonal 
ammoniac  poured  into  the  liquor,  feparated  from  this  la 
ftill  precipitated  fome  aluminous  earth,  weighing  i  gn 
after  ignition.  The  fecond  half  of  that  brown  refidi 
weighed  five  grains  after  expoTure  to  red-heat.  From  Ü 
it  followed,  that  for  the  above-mentioned  13  grains  of  r 
fidue^  we  muft  reckon  Jl  grains  of  ignited  axyd  ofmny  u 
2^  of  ignited  aluminous  earth.  Some  experisients  nai 
#ith  that  oxyded  iron,  to  deteä  whether  it  contained  mil 
ganefe,  evinced  it  to  be  abfolutely  free  from  this  ingredieii 
Hundred  pzrts  of  vefuvhti^  from  Movmt  yefuviuij  ther 
fore,  contain : 

Silex     .     .     .     .     ^)     .     .     36  grains. 
Subtra£f     •     tf)     .     .         | 

3Si    .    •    35,5« 

Lime     .     .     -     .    ^) 33 

,Aiumiu     m  .  .     .    f)     .     .     19 J 
■  -     .     .     .     Ä)     .     .       2j 


,                                  22J     .      .      22,1J 
Oxyd  of  inn    .     ,     b) 7^q 

OxydTi/mangänefe     h)      .....;       0,25 


98,50 
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Vefuvianfrom  Siberia. 

Thb  foffil,  which  I  here  introduce  by  that  name,  bdoi 
to  the  difcoveries,  as  yet  little  known,  made  in  Siberm 

count 


M 


yi'S'£eMiifiW''4na  Kba&JiÄf  In  rerrt^kaMe.  mineral 
l4»ic**.  k  WAS  ÜifciM'crtd  irt  the' y^r  1790,  by'io*. 
-r:,  at  the  mouth  of  the  riveV  vf-^fitarvgti/tf  where  it  falli 
.  the  ftream  ff-llui.  The  fuft  nuticeof  it  has  been  given 
raiUi*,  Ulidtr  ihe  name  eVy/^r/j  t///yt?rf'»t,  together 
^  ..ii  a  deliOeation  of  Tame  of  rfWrc  ctyMs,  'Jdiki  itt  theU 

I^ir  etttfrKrl  «tftdf  is  adarl^  c^ive-gK^^n,  wMcti,  in  the 

interior  ftirrnce,  paßes  irtto  ihc  brown  oY  altphcny  (the!  refl- 

i_  o.f  üiflillcd  tmpcntinej.     Thtir  form  is  a  ttclaii^uh^ 

t.fitted  cwlumn,  Ti*il1itruncat«]  cJg«<;' yet  the  facets  of 

.-  (ruhmiotn  are   fometimcs  To -large,  tMt  tbe  tkyfthB 

^htslmöft  be  calleil  eighMdcJ  [jfifiiis.  "'  '  '^''•'    ■ 

Iti  the  entire  cryftals  both  Wills  of'  tJir  cfiluhitl  äf^ 
Üurpcncd  off  to  a  t]iiadrilateral  pyramid.  The  points,  how- 
iMK  are  mare  or  IHsj  and  in  part,  vcrj'  ninch  truncated, 

^pr  to  the  fize  of  thcfc  cryftab,  the  breadth  of  the  teldmn, 
111  the  fpecimens  which  i  poßefs,  is  Udm  |  to  J  or  an  itichj 
.  1  the  length,  not  meafuring  the  pbinted  ret'mlnation,  frtfttl 
'.  to  3.  whole  inch. 

Hp^  external   lufTce  is  but   moderate  ^   tlie   iTtcrnal  J« 

W^Iiter,  and  partaking  of  the  greafy  gloi's.     The  fraäur« 

vif  the  imperfect,   fmall  conchoidat  kind,  and  djftindly 

.....kbits,  cfpccUlly  the  longitiidiiul  one,  2  foliated  texture. 

'his  foffil  is  opake  in  its  entire  cryflals;   but  its  frag- 
s  Hrc  tranfparent,  and  even  femi-pel lucid. ' 


.i  Niue  {iardi/ihe  Sryi'li^.,  vol.  v,  P.-t«rsburgandLeipaig, 
Z  4  T\\e 
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forth,  which  1  feparatcd.     Cauftic  ahinnMiiit  «i 
dcd  in  cxccfs  to  the  yellow /oiution^  wfiich  bad  been 
vith  the  preceding  (i),  and  it  threw  down  a  very  id. 
d  light-hrown  precipitate,  the  reparation  of  whick 
omplifticd  in  an  inftaht. 

hat  precipitate,  duly  w.ifhcd.atid  while  y«  "moIB.t 
with  cauflic  atkaline  lye.     It  Was  but  flowly  Si- 
1  this  menftruum,  and  left  a  refidue,  the  great  vpli^me 
ny  ai'pearance  of  which  indicated,  that  it  could  not 
merely  of  oxydcd   iron,  but    was  ftii!    mixod  wii 
For  this  reafon,    I   digefted  it  with   dilute  muriwic 
id   evaporated  it  to  a  thickifli  mafs;    which,  beiflS 
luted  wich  water,  depofitcd  thc/ilkemi  earth  eon- 

auftic  ammoniac,  added  to  this  folution,  now  free 
filcx,  again  produced  a  brown' pafte-Iike  prcripitate, 
dii^iflolve^^aufti^vejeavinff^^ 

1 

CM 

[ 

■ 

tfVeßeoiah.  34^ 

s  combined  with  carbonat  gf  ammoniac.  Tiius  it  afforJ. 
l  graias  of  carbonat  of  lime,  which  are  equal  to  34 
ins  of  pure  ealtareouf  laf.h. 

I  The  levcral  portions  oifilktaus  earth  of  (f ,  </,  andy^, 
ignited   and   weighed   together,    amounted  to  42^ 


refults  from  this  analyfls,  that  the  conftiluent 
parts  of  the  wfuviatt from  Siberia  are  pwcifely  the  fame  as 
ihofeofthe  Italian.  Only  fomc  variation  takes  .placet« 
their  proportions,  which,  however,  is  no  argument  agiiiill 
pbdng  theni  in  the  mineraiogical  ryftcm  as  two J^feiet,  of 
even  merely  as  variilits  of  ont/peciet.  For  aii  huiiärti 
pirtsof  the  Siberian  foflll  yielded: 


[     34S     ] 

XXXII. 
CHEMICAL  EXAMINATION 

UP 

LEU  CITE. 


FJHST  SECTIO}^. 

S-  HOUGH  the  Toflil  at  prercnt  known  by  the  name  Ltm% 
«r  Z,/i((fl/i«,accordiiig  to  others,  often  occurs  in  lialy^  (wheci 
it  coiiHiciites  one  of  the  ingredients  not  only  in  the  Uvu^ 
the  crude  as  well  as  ihofe  that  have  been  converted  by  vol* 
vanic  flies  into  tufas  and  Hag-fand,  or  volcanic  aßiti^  bot 
alio  of  other  mingled  mafles  of  rocJcs)  yet  there  arc  but  mj 
firarce  and  uncertain  indications  of  its  exigence  in  othei 
regions*.  T\\c  Uiuiit  is  remarkable  by  its  very  detetmi- 
natc  fpccific  figure»  which  confifts  of  low,  double  oftahednl 
pyramids,  flatly  fharpened  off  to  four  terminating  (iu&ceii 
to  that  it  forms  *  roundiih  cryftal»  indofed  in  24  ti> 
pestumi. 

Still  lefs  docE  that  leucite  fc«m  to  be  knovm,  which  dc> 
«un  in  the  rocks  of  Vcfuvius,  either  in  malTcs  or  in  an  in- 
definite tiM'm,  varioudy  mingled  with  black  micai  bbck 
■cicular  (hörl,  hornblende,  cryfhJs  of  v«fuvian,  &(\  «*J 
which  hithcTto  has  been  moßly  confidercd  as  glaJTy  fcl- 
^lar,  or  granular  <{uarz. 

•  Oflhc  foffiU  I'ortip»  to  Tbkl)-,  and  take«  for  leudK,  thu  ■• 
firtitiiUr  wilt  moA  probabtv  be  coofinNcd  »i  fuch  oa  cboBiciI 
(tamiiuitloii,  «hich  Dr.  St^t  ta  defcrviag  m  tW  HinxnlSFn' 
biftorr  of  his  country,  hai  found  ia  Behewa,  and  ieSeAtA.  S" 
Y\>.Mimttia^i/<h€Qt»Cft^vmaamtm.  XkztAer.  i-o-.val.ll 
ptgt  Jl  l~«C4. 


J 
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%c  former  denomination  of  this  fof&t,  ■whiit  gamety 
n  gamtS,  gar«tt-ß>afii  jh'orl^  is  no  longer  to  be  rc- 
fincc  the  improvetnents  made  in  Oryiiehgy,    On  the 

T  hand,  TVtrneT  has  afligned  to  it  a  peculiai  plscc  in  the 
alogical  fyftem,  as  a  diftinß  fpccics, 

"or  the  following  analyfes  I  have  fdefied  only  fuch 
Lih  ol  leucite  ejeiäed  by  Vcfuvius,  as,  by  their  external 
ranee  and  internal  luflre,  together  with  the  yetun- 
iiged  ftate  of  their  ftony  matrix,  (which  is  a  black-grey 
leous  nujs  of  bafalt),  have  convinced  me,  that  they  had 
ired  no  alteration  either  by  volcanic  fire,  or  by  any  fubfe- 
at  decay.  Moll  of  them  were  of  the  fize  of  a  nutmeg 
upwards.  Before  they  were  employed,  they  were  freed 
nuch  as  polTible  from  the  Sony  matrix  adhering  to  their 
ide,  and  li^LCwife  from  the  particles  of  hornblende  ufualljr 

in  their  middU;.     In  this  purified  ftate  their  fp4( 
;nvity  was  2,455. 


^Re 


Examination  in  the  dry  way. 

leucite  m  completely  infufible,  if  ignited  alone 
charcoal.     It  then  undergoes  no  manner  of  fenfible  al- 
Kion,  and  its  fplinters  lofe  nothing  of  their  luftre. 

^)  If  a  fmall  fragment  of  it  be  put  into  fufed  borax,  it  h 
a  long  time  moved  about  in  it  before  It  diiToIves,  which 
Iocs  by  degrees.  The  glafs-globule,  ariUng  from  thence, 
clear  and  light-brown 

f)  By  fiilion  with  a  neutral  phofphac,  the  folution  is  ftill 
'cr,  and  a  colourlers  rifiy  glafs-pearl  is  produced. 
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4)  One  hundri4  grains  of  ^osffUXj  pouj^d^  kucite 
pcpofed  for  an  ho^ir  to  a  ftrong  rcdrheac,  in  a  fmall 
pot.    The  lofs  of  \^eight  cjiuM  by  this  lyas  only  qqe-eig^itk. 
9f  a  gr^in. 

e)  Even  the  violent  heat  of  the  porcelainr  furnace  pro« 
JMced  in  the  Ipucite  only  an  inconfiderable  change  *• 


B. 

Examination  in  the  humid  way^ 

( I. ) 

«)  Hundred  grains  of  leucite,  reduced  to  an  impalpable 
powder,  were  feveral  times  digefted  in  muriatic  acid,  whkh 
diflblved  a  confiderable  part.  There  remained  z  ßlieeius 
refidue,  of  54  grains,  after  ignition. 

b)  This  filiceous  earth  was  then  ignited  with  twice  its 
weight  of  cauflic  alkali,  foftcncd  again  with  water,  covered 
with  muriatic  acid,  added  to  excefs  of  (aturation,  and,  after 
fufBcient  digeftion  with  this  lall,  coUeAed  on  the  filter^  and 
heated  to  rednefs«  It  was  found  to  have  fufUined,  by  this^ 
a  trifling  decreafe  of  weight. 

r)  On  adding  pruffiat  of  pot-afh  to  the  muriatic  folutioa, 
a  precipitate  enfued  of  fo  fmall  a  quantity,  as  hardly  to  indi- 
cate one-eighth  of  a  grain  of  oxyded  iron.  As,  befides,  this 
flight  portion  of  iron,  probably,  does  not  originate  ft'om  the 
leucite  itfelf,  but  from  iomz  particles  of  hornblende  not  per- 
feiäly  feparable,  I  Iball  not  confider  it  among  the  conftitu- 
cnt  parts  of  that  mineral. 


♦  See  Eflay  I.  No.  55. 
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ä)  Upon  this  I  tlfCo:Tip(^l'cd  the  I(>Ii:tion  by  caiiftic  aniniu 
Aiac  i  and,  aficr  havir.g  t'cpi.rated  the  precipitate  thus  obtain 
ed,  I  tried  the  remaining  liquor  with  carbonated  foda,  but  n 
^trthff  dmi^  Wa^  eSk&^  by  it. 

# )  Xhf  precipitate  produced  by  means  of  pure  ammonia 
(4),  vaiK  fifftdr-iqd.  It  w^  next  purified  by  digefttng  it  wit 
diftille^  TiOCgs^r»  and  afterwards  neutralizing  this  acid  fa 
ammofpiac.  It  weighed  24^  grains,  when  edulcorated  ar 
ignited.  Dilute  fulphuric  acid  completely  diflolved  it  ta 
limpid  liquor,  and  when  properly  treated,  the  folution  yieldc 
ODly  0b^. 

f)  To  oht^a  the  earth»  which  poffiblj  might  have  n 
QUiined  latent  in  the  feveral  waihinga,  I  evaporated  thefe  1 
drynefs.  After  having  re-dillblved  the  faline  mafs  in  wate 
I  coU^«4  tli^  portion  of  earth  which  ftill  appeared.  Hov 
ever^  k  amounted  only  to  half  a  grain,  and  was  filice$us  eart 


7herffore  I  obtained: 


«)    •    •    54 

f)    •     • 


-jÜHimm 


0  . 


I 

54i  . 
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•  54.50 

•  24.SO 

Lofs  . 

79 

.   21 

100 


^^his  confiderahle  lofs,  in  the  fum  of  the  weights  of 
conftituent  parts  of  the  leucite,  during  this  a 
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IjUBy  has  induced  me  to  repeat  the  ejqperiment  with  (bm« 
variation  in  the  proceft  • 

'  ayOtit  hundred  grains  of  leucite  were  finely  grofand,  mk 
ignited  during  half  an  hour^  with  twice  their  weight  o 
cauftic  pot-aih.  To  the  mafs,  again  foftened  with  water 
muriatic  acid  was  added,  to  juft  the  quantity  neceflSuy  fo] 
£itutation.  When  the  mixture  had  been  filtered,  I  edoL 
corated  and  dried  the  remaining  undiflblved  powder  of  the 
ftone. 

b)  The  leucite,  thus  prepared  for  decompofition,  was  then 
extra6lcd,  in  a  boiling  heat,  by  means  of  muriatic  acid. 
There  feparated  fome  filiceous  earthy  which  weighed  54{ 
grains  after  having  fuftained  a  red-heat» 

c)  The  muriatic  folution  was  concentrated  by  evapo- 
ration, and  tried  by  Oxalat  of  pot-afh  \  but  no  precipitatior 
nor  turbidnefs  cnfucd.  After  this  I  recovered  the  aluminw. 
iarth  in  its  pure  and  fcparate  flate,  by  the  fame  means  a 
employed  in  the  preceding  experiment.  Its  weight,  afte; 
ignition,  likewifc  correfponded,  to  within  a  trifle,  with  tha 
of  the  firft  analyfis.  It  alfo  fhewed,  upon  Luther  trial,  bj 
re«agcnts,  that,  except  an  unimportant  trace  of  oxyded  iron 
it  was.  not  in  the  lead  mixed  with  any  other  earth,  of  what 
ever  kind. 

d)  In  the  fame  manner,  nothing  more,  of  an  earthy  na 
ture,  could  be  obtained  from  the  edulcorating  waters  bj 
evaporation* 

SECOND  SECTION. 

This  agreement  6f  the  rcfults  of  thefe  two  analytical  re 
Ijearches  increafed  my  uncertainty  where  to  look  for  the 

caufi 


of  Lencüe.  i^^  j 

«feofthut  lof*' of  wetghr.     At  Ihe  famp  time  It  gariäd- 

«ienat  ftfcn^h-fcrthe  Mnjedurc,  long  fince  cmeftsitiAi 

'  «ici  that  ni  (h*  miKHire  6f  foflits,  hcMn  the  eonÖitdrat 

^rtt,  fountl  by  analyH«,   there  might  be  prefcnt  othet'eöm- 

»ncnt  fitintiples,  whWh  h^ve  hitherto  «("«peO  ditcovfff^. 

s  cheMkal  decoflipoTnisj«  of  bodies,  eren  whÄ  tH(^ 

tUCcd  with  all    poffible  care,   arc  attended  by  föme   Io(6,'-ts  ■ 

■fcuiidcd,on  the  (»tucciiif  tt;^  fiibj^_q,l,  Ufelf, ..  IJiw;öv.er,(  the 

labove  lofs  was  too  great  to  l>c  included  in  ihat  which  is  ab- 

pfctutely  unavoidable.     It  is,  indeed,  the  {horte{l  way  to  get 

'  Wer  the  difficulty^  if  the  lofe  iii  the  fum  of  the  weight  of 

ih*  ingredients,  although  of  ("üme  importance,  Is  accounted' 

for  limply  by  the  air  wid  partiples  o(  jf-atcr  expellci^     put 

fuch  an  piplanation  would  b^.^pmew^-b^ca^Uof^OV- 

«ymg  me  in  the  prefcnt' cafe.'        ^       ■_^.^^.  ^  ^|^    .- ;\^p ''^  H 

t  was  fully  convinced,  that, 'in  thofepfügefTeSjaiiea^no 
^**thy,  or  any  other  componwit  f  art,  folublp  in  wate r«  had 
''^cu  luii.  It  was  lijievvilV  cvi4v'Vi  Kotn-iiie  expcrini^pt« 
rcUccJ  in  ibe  beginning  of  i^is  oO^yi  that  noitber  waltf-yTivr 
^fTlgnii  add  was  to  be  fought,  fpr  in  kucii^.  For  thefe/e*- 
'**ijs,  I  procceJed  tu  other  experiments,  wjiichtendf^  t&lfjT 
**>ai  lolEl,  fot  the  pi'^fpJiorictßvvrk,  and  ieraof  »fi]4^ -^^in^ 
**^  noncof  ihefe  I  cuuid  iliiVovet  oßy  QgR-        ,      ■.,;'  .>  -il  I 

■|k>  Oa  the  contrary,  i  was  ftirprifed  to  an^Uuexpeäqd^fnaa» 

l^?!*^,  by  difcoveriiig  in  U  aiwlher  conftituient  part,  conJiQiag 

Of  a  fubflance,  the  exigence  of  which^  ccrtfiinly,  no  otie  pCi- 

*^a>i  would  have  ,conjciit«red  within  the  limits  of  the.  miiieraJ 

**ng.doin,  and,  leaftof  all,  iff,  tfic  d^tHral  [Bwgjr(:.of  ;i  folid 

^Jiaflal,  wJiicls  in  a  iiiiiitraJtgkaI.fii^<ii)ütit^tt.  w  uRaix«»l>: 

^        '  riils  conftltucnt  pan  of  leuciie,   which  noW  appears  in 

ilif  edaraflcr  of  an  oryiflojTiofVrc  oir  miner-il  fubft.  ncö,  i 

•"hwäian  prt'itßt'wbkV,  hithen»,  feas  been  Ihtw^lÄirP- 

A  a  (lußvtlj 


U^ 


OB  tut 


(      I-     J 


Tk»  c'lSLiriJ  miss  cc  srsiT  i.'ij. M'wi  leadtevot 

^0 


^ »  r-       *v  ^        »fc^    **^^^  •  »"     *     *  eJimjI    ^«aaltfJ 


y^rr-^ 


j)  The  p.Qfiaek  j&jscüc  has  i  vaowiA  cslaar.    Wko 
tmxTx:ei  in  &  fiuu-öezs,  ca  the  oocESeacs  of  hooef, lo^ 
fc"/ *.i  :t>  fu.'Me  oyrerei  with  a  r'.eity  firacg  iälioe  orf- 
-'-  '-^r  ctrr.p'*tc  ccol'scj  die  nsaä  afpared  like  a  thÜ^ 
g^^^^Tt^lr.w,  ckar  oil,  ruU  of  crr&Is,  putlj  of  m  cnbicth 
t^r.!/  of  a  t22»Iir  ibrm.     I  gesäj  poured  off  the  jcUo^ 
i'/'/tj  and  hnfed  the  üdt  widi  finadl  portioas  of  ilkoho^ 

i  h^  fr^Iutlor,  diiuted  with  alkohol,  wxs  then  enpont^ 
ifreih,  and  the  fosallquanticvot  üit,  which  it  affbnied,agi^ 
^kfaci  with  ardent  fpirit,  and  added  to  the  firft.  The  £^' 
th«u  obta:/)cd,  and  highly  deiiccatcd,  weighed  70  grains 
1  hi^  I  diflolvcd  in  water,  adding  (bme  drops  of  ammoniaC 
which   ftill  feparated  fome  particles  of  aluminoas  earth 

f  he  folution  was  then  again  made  to  cryftallize  in  a  warn 
lAncCy  and  it  aRbrded  only  cubical  cryfials,  fome  of  whid 
wcff:  lengthened  to  quadrilateral  columns. 

i;    I'hat  portion  of  the  muriatic  folution,  which  wouk 
(hoot  iitto  cryftalsy  was  diluted  with  water»  and  dccompofci 

I 


qf  Lettcite.  ' 

i  boiling  hfat  by  carbonated  foda.  The  precipitate  con- 
led  of  xluminous  earth,  weighing  47f  grains,  when  de- 
pamtcJ,  wafhed,  dried,  and  ignited.  Upon  this  I  poured 
ihre«  times  its  weight  of  concentrated  fulphuric  acid,  and 
ntcd  the  mixture  to  a  moderztc  drynefs.  The  mafs 
diSulved  in  water,  then  combined  with  a  foiution  of 
taied  pot-ath,  and  fet  to  cryftallize,  lliot  entirely  into 


_,  rf)  I  mixed  the  fillceous  earth,  obtained  at  (n),  with  dou- 
ble its  weight  of  pot-alh,  and  icept  it  in  a  ftrong  rcd-hcat 
for  the  length  of  one  hour.  The  mals,  which  had  but  mo- 
derately coalefced,  was  ground,  diluted  with  water,  fuper- 
Ixturaicd  with  muriatic  acid,  and  digcded.  By  faturation 
with  mineral  alkali  ot  foda,  the  filtered  muriatic  folution 
ftill  aSufded  li  grain  of  aiami nous  earth;  which  being  fub- 
traiSled  from  the  tirA  weight  of  liießiictout  earth  {a),  there 
lemainded,  for  this  lafl,  loyj  grains. 

I»  thofe  decumporeJ  200  grains  of  leuctte  have,  confe- 
mtly,  been  obtained: 

:    .     .     ■     .     d) )07>So 

"    ■     ■     ■     .     0    47i 
-    .    .     .     .     d)       4 


49J     .     ■     •    49.2s 


»56,75 

Se  liiere  were  ftil!  wanting     ....     43)2$  gr». 
»  account  for   which,  I  was  to  dired  my  attention  to  the 
;ns  of  lält  mentioned  at  (h). 

ha  view  of  difcovcring  its  baTis,  I  fubjeited  it  to  th« 
iring  trials ; 

A  a  2  I.)  Ill 
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s  tafte  and  the  figure  of  its  cryftals  were  ion 
lirdy  the  lame  with  tbofe  of  murixted  ] 
e  fait,  as  it  is  tetincil. 


I  No  change  was  efFe>iiled  either  in  the  blue,  or  in^ 
leu  litmus  paper,  by  its  folution. 

lit  made  a  crackling  noife,  when  heated  to  redlll 
Iniaiiicd  behind  as  a  body  fixed  in  the  fire, 

I  Its   folution  was  not  rendered  tUrbid,  either  by 

ftd  foda,  or  bj  cauAic  ammouioc.  '  " 

I  Having  poured  (we  parts  of  ftrong  fulphuric  KÄÄ' 
mfjr^e  of  that  falc,  1  caufed  the  muiiaticacid  to  ev»?** 
miiy  dieans  of  heat,  re-dilTolved  the  maTs  in  water,  tUM 
led  fuiphxt  offwi-oäi  (vitrtalated  ttlitu^ 'in  hl 


I  Thcportion  of  fait  which  yet  remainedl  diffolveitn 

water,  and  treated    it   with  a  concentrated  atjuwa» 

n  of  puie  crjftuiliicd  acid  of  tartar.      Crtam  oftortart 

Ijaloui  tartaritcof  pot-afh,  was,  by  this  management, 

teiy  produced,  which   fell   to   the    bottom   il  the 

of   fand.     This. was    waUied,  dried,  and  burnt  in 


of  Lcuriii-.  3j7 

aflerts,  the  alkaline  balls  ot  fi-jtiat^-J  n.-t  .  Ih  amoii-r.,  t^ 
6l  parts  in  an  hundred  ot  th-.-  compound,  tlic  above  men- 
tioned 70  grains  {a)  contained  42,7  grains  of  pot-afli« 
And  thus  the  43,25  grains,  before  wanted  to  make  up  the 
200  grains  of  leucite  anaJyfed,  are  accounted  for  to  within 
a  trifling  deficiency. 

Confequently  by  the  refults  of  this  analyfis,  accom« 
plifhed  by  muriatic  acid,  hundred  parts  of  leucite  confift 
of: 

Silex S3i75^ 

Jlumine     •     •     •     •     24,625 
PoUaß      ....     21,350 


99,7^5 


(   2.   ) 

a)  Three  hundred  grains  of  leucite,  reduced  to  a  moft 
fubtle  powder,  were  repeatedly  digcftcH,  by  boiling  with 
four  ounces  of  nitric  acid,  'ihcßiiccous  earthy  when  fep;i- 
rat^  by  filtration,  and   ignited,  weighed  i62[  grains. 

^)  This  nitric  folution  was  next  evaporated.     At  firft  it 

continued  colourlcfs  ;  but  towards  the  end  it  turned  a  little 

J^^tlowifh,   and   after    refrigeration  it  appeared  like  clear, 

tenacious  turpentine.     When  diluted  with  water,  and  eva- 

porated  to  but    a    moderate    degree,  it  congealed    into  a 

S'^afy  faline   mafs,  confiding   of  fmall   prifmatic  cryftals. 

•  ^^  ^Vas   then  fucceffively  treated  and  waflicd  with   alkohol, 

'^^il  the  fait  remained  in  a  purified  ftate.     To  the  folution 

^  ^*iis  fait  in  water  a  few  drops  of  ammoniac   were  added  ; 

■     ^«c  it  from  a  flight  poTtion  of  earth  which  ft\\l  ^dhcTjcd^ 

A  a   3  2LTVÖL 
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and  which  was  thus  thrown  down,  and  afterwards  collefied 
on  the  filter.  After  this,  the  whole  of  the  faiine  (blufiony 
which  was  now  as  limpiJ  as  water,  by  flow  exhalation 
has  (hot  intoprifmatic  hex  liiLcira!  cryftals,  weighing  12 J 
grains,  after  thorough  deflccaticn. 

c)  That  portion  of  the    above    nitric   folution,    which 
remained  mixed  with   the   fpirit   of  wine,   aud  refuted  to 
cryftallize,  was  diluted  with  water,  ^d,  in  a  boiling  fiate 
precipitated,   by  the  addition    of  carbonated   foda.      Tlv 
earthy  ingredient  fell  down  in  a  flimy,  fwelled  form.«^      | 
This,    when   previoufly  wafhed    and  dificcatcd,  together 
with  the  foregoing  flight  portion  of  earth  (^),  was  treated 
with  diftillcd  vinegar,   and  kept  for  a  while  in  a  warnt* 
place.     The   acetic  acid  was  then  neutralized  by  caufti^ 
ammoniac  j    and  the  earth,  precipitated  afrcfli,  coUeded  o^ 
the   filter,    again   wafhed,   dried,   and   i^iiited;    in  whi 
ftate  it  weighed  70  J  grains.     It  now  prefented  itfelf  in 
charafter  of  the  mofl:  pure   aluminous    earth  \    for,  whei^^ 
difTolved  by  fulphuric  acid,  combined  with  acetite  of  pot< 
afh,   and  cryftallized,  it    yielded    nothing  but  fulphat  o; 
alupiine« 

d)  Having  collected  the  edulcorating  water,  I  con-^ 
centrated  it  by  evaporation,  and  treated  it,  while  boiling^ 
with  mild   foda.     But  no  further  precipitation  took  place. 

i)  The  above  mentioned  i6a|  grains  pf  filcx  were 
mixed  with  tvice  their  weight  of  effiorefced  foda,  and 
along  wiih  It  ignited  for  two  hours  in  a  filver  pot.  Upon 
the  n>afs,  when  foftened  with  a  little  water,  an  over- 
proportion  of  muriatic  acid  was  added,  and  the  whole, 
after  feme  digcflion,  diluted  with  water,  and  thrown  upoa 
the  fiilter.  On  faturating  the  muriatic  fluid  with  (bdi,  4 
yellowUb  white  precipitate   arofej  whicb,  after  heating  ^ 


of  LettbiU. 


Tcdncfs,  wcighcJ  two  gnins,  and  was  alimfne,  colouted  by 
iron.  As  ihde  (bouM  be  fuMra^ed,  iliere  are  only  l6of 
grains  to  be  put  in  the  account  for  tfcc  ßlictims  tartb. 


It  then  appears,  that  in  this  analytical  procefs,  the 
alk^line-jälitie  conftituent  iiigre<iient  in  the  Uucite  was 
neutralized  with  the  ccquifitc  «quantity  of  nitric  acid,  and 
generatol  true  nitre.  But  that  the  above  conJlituent 
part  is  really  and  undoubtedly  of  the  very  Ulme  <|uality 
and  nature  with  the  vegstablc  alkali,  lias  been  evinced  bjr 
the  following  examinations. 

I.)  The  taftc  and  cryftalline  figure  of  this  fait  perfcflly 
agree  with  thofc  of  common  nitre. 

1.)  When  its  folution  h.idbcen  combined  wilhafolutionoi  • 
nitrated  filver,  or  with  that  of  acetated  bu-ytes,  it  continued 
bright  and  clear.  This  fait  (hew?,  that  in  the  natural 
■nixture  of  leucite,  this  alkalinc-faline  conflituenc  part  is 
Contained,  not  accidentally  and  merely  by  the  alCfiancc  of 
*^ri>onic  or  (itlphuric  acid,  by  which  it  may  be  nc-utra- 
'ized,  but  rather  in  a  perfectly  pure  ßacc. 

3.)  Upon  a  part  of  that  fait  I  afTuled  half  its  «{uaotity 
^'  ftrong  fulphutic  acid,  and  cariied  on  its  evaporation 
**'^til  the  nitric  acid  had  been  totally  cjrpeHed.  And  whcD, 
^^«r  this,  the   refidue  had  been  re-difTolved  in  water,  and 

^^"yflallizcd,  it  produced  fulphat  of  pot-afli  in  its  ulital  cryt 

**Jline  form. 

^^P^)  The  ponioii  that  remained  I  introduced  into  a  final) 
^^'telain-vcHcl,  and  heated  it  to  fufion,  adding  by  dcgreet 
'^^'^vdered  charcoal  in  fmall  portions,  as  long  as  any  dcti» 
*^ation  toolt  place. — The  faline  mafs  remaining  coofiflcd  of 
^''6anairJ  pil-<tß>:  and  upon  faturating  it  anew  with  ni- 
V*  a  4  «'« 
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trie,  acid,  it  formed  again  ^xitmTXic  nitrat  df  poUaflf  \  in  tbc 
iäme  maimer,  as  vltriatated  tartar  was  produced  from  it 
by  means  of  iulphurioacid,  and  digcjlivc  fait  by  means  of 
the  muriatic. 

Concerning  the  alkaline  bafis  of  nitre,  I  fhall  ttkc  fo 
St  ftandard  the  proportion  f!atcJ  by  Bir^iUann^  accorJifig 
to  which  100  paits  cf  prifm^itic  nitrw-  contain  49  of  veg^ 
.table  al!v.ili.  With  thi>,  iik-jwiic,  V/enx^el  very  neafijT 
agrees,  as  he  r£Lk«.>r.s  48  J  of  pot-alh  in  iro  of  nitrt-,  and 
this  fmali  difference  probablv  dcp-ncs  on  this  circumftance,^ 
thac  the  latter  Vvti'ihtd  his  nitre  in  the  ii;;iiited  ftace.  As 
therefore,  upon  this  ground  of  calculation,  the  above  men- 
tioned I2J  grains  of  nitre  [}>)  contain  60,27  grains  of  ve- 
getable alkali,  the  proportion  of  the  conftituent  parts  in 
joo  grains  of  decompofed  leucite  arc  as  follow  : 

Silex     .     .     .     .     ^) 160,50 

Alumine     .     .     .     r)     .     .     70] 


•        ■       c  J        •        • 


•^21      .  .       72,7s 


Pot-ajh 60,27 


203>S2 


Or  in  one  hiindrcd : 


^Uc, 


Cilex 

j'llunilri. 

PU-afh 


5J)5 

;o 

24)25 

20, 

9 

97.S4 
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ttcmpted  alfc  the  refolution  of  Icucite  into  its  priii- 
f  by  means  oi  fulphurh  add. 

)  Ttuo  hundred  gnins  of  finely  pvlverizcd  Imcite  were 
rattrd  nearly  to  dryncfs,  in  a  mixture  of  200  grains 
TtitniTed  fulphurtc  add  with  douMe  its  qtiantity  of 
From  the  mafs,  again  liquefied  wilh  water,  the 
ore««;  earth  was  feparatcd  by  filtering.  It  weighed  59 
£nins,  and  fliewcd  by  this,  that  it  Hill  contained  fome 
^K  of  uniJecompored  leucitc. 

HJ  The  colourlefs  folution  alForded,  by  evaporation,  2 
'3at,  tenacious  mafs ;  Which,  when  again  diiTolved  la 
wter,   prcfently  (hot,   without  any  further  addition,  into 

tolir  fulphat  of  alumine,  weighing  128  grains, 
fThis  alum  I  cxpofcJ  to  a  red-heat,  and  boiled  the 
due,  previoiiily  powJcrcd,  with  water;  fobtrafling  at 
he  fame  time  the  prcdoniinaiit  part  of  the  acid,  by  fatura- 
ion  with  powdered  oyfter-fljclls.  The  filtered  and  clear 
cing  upon  this  dVipbritcd','  (o  ts  ib'etylbUfiZe, 
Wfolphaf  ff  pct-aß.  ''    '    ■"    ■""'■■"■-       •    .'   '■ 

The  femainiier  nf  tf;e '  iiiliitiuric  rolurion  [b)  has 
|H<d^  tax  farther  evaporation,  into  a  grtafy,  üncly 
d  mafs. 


THIRD  SECTION. 

jtiflthe  preceding  expeiimraiU the  leucite  from  Ft/uviut 
nploycd.  Uut  w  leudtesare  found  in  various 
^lans  o(  Iteiy^  it  was  an  interefVing  point  for  me  to 
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learn»  whether,  and  how  &r,   the  conftituent  parts  ofthbt 
Jaft  agree  with  thofc  of  the  foregoing. 

With  this  view,  I  feleded  the  Icucite  of  Jtbam^  nor 
Romi.^  The  fpecimcns  I  have  obtained  of  it  confift  of 
Iblitary  grains,  of  the  fize  of  green  or  fweet  peafe,  tai 
larger.  Their  exterior  colour  is  a  ycllowifh- white,  »i 
their  cryftalline  figure  is  for  the  moft  part  mdiftind^  owing 
tQ  the  edges  and  angles  being  worn  off  by  friction ;  whe^^ 
as  the  Vefuvian  kucite  is  externally  dull,  and  of  an  alb- 
grey,  and  commonly  occurs  with  uninjured  angles  «li 
edges.— The  leucite  from  Mbano^  on  the  contrary,  if 
clearer,  more  tranflucid,  and  more  free  from  homblendci 
in  its  interior  mafs,  than  that  from  Mount  Vefuvius. 

I  founj  its  (pecific  gravity  to  be  2^4.90. 

tf)  An  hundred  grains  of  leucite  from   Albano^  in  a  fine 
pulverulent  ftate,  were  boiled  with  muriatic  acid,  and  kft    j 
behind  them  undifToived  ßUceoui  earthy  which,  after  iffir 
tion^  amounted  to  54  grains, 

iy  The  muriatic  folution  was  next  evaporated  tp  ärp^ 
on  a  (and^heat,  and  the  yellow ifh- white  refidue,  covered 
with  alkohol,  was  expofed  to  a  warm  temperature,  in  ^ 
high  cylindrical  glafs.  After  it  had  cooled,  I  decanted  the 
fpirituous  folution  of  the  muriatcd  alumine  from  the  muriat 
of  pot-afii,  which  lay  at  the  bottom  as  a  white  cryflallinf 


•^  I  acknowledge  my  thanks  for  the  communication  of  this,»»» 
a  great  part  of  the  foregoing  leucite  to  Ccum  Lepel^  and  ^* 
n9wtpf9n^  of  Naples.  It  was  by  this  augmentation  of  my  fi»* 
ftock  of  this  foffil  that  I  was  enabled  to  carry  my  analytical  p*^ 
Ce/Tks  to  complete  evidence. 

powder; 


5<S3 

.."orated  in  a  wann 

'.:  ill  anient  rpiri^ 

:Mt-afl),  which  AiU 

.     quantity  of  it  ob. 

.Jiiig  to  what  has 

-  .-.re  vigetaU»  alkali, 

I  water,  and  pcrfeä 

:  >   of  ammoniac,  and 

:';>L-raturet  '*  reparate4 

i'-iißblved,  andcoai- 

-i  cream  of  tartar  j 

ill,  afforded  carlnMMUd 


was  held  in  foJution  bjr 
■■  water,  and  decumpofed 
.'I'//',  thus  precipitated, 
vlicii   walhed,  dried,  and 


iicite    from   /1l'i/i:r 


.    5+ 
•     23 


'  SECTIOX. 

;  from  the  above  ex[>erimenti 
qucftioiicd    by    thofe  philofo- 

Mfaltic    matrix   of   Icucite,  as 

al,  as  hvi<i,  and  hence  would 
to  doubt  the    primitive    ori- 

iginaiity  of  its    alJcaline  coii> 
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ftituent  part  now  difcovcred.     Therefore,  in  order  at  once 
to  obviate   every  poffiblc  ohjcclion,  I  rcfolvcd  to   inveili« 
gate  whether  a  leucite,  the   mixcuic  ot  which  muft  beaci 
know  lodged  as  not  volcanizcd,  even  by  the  mofl  obftinate 
Volcanifts,  would  contain  pot-:i(h  in  its  natural  .mixture 
as  a  conftituent  part,    though  hitherto  this  alkali  has  been 
confidei'cd   as  belonging  only  to    the  vegetable  kingdoJi. 
For  this  purpofe,  I  fcleclcd  that   irregularly  flyaped^  finely* 
grained,   foliated  leiuite^  mcntioii'^l  ar  the  beginning  of  this 
Eflay,  which  cither  accompanies  tl.c  lluny  mdfies,  compound- 
ed of  mica,  (liörl,  vcluvian,  calc  r.rcous  fpiir,  &c.  that  arc  ejefl- 
ed  by  Vefuvius  in  their  original  rough  ftatc  ;  or  which  if 
concreted  vv*!th  them.     Oi'  t!^.jlb   fpccimcii,^,  I  feparated  Ibr    . 
this  inquiry  a  fulIici.Mit   quantity  of  kiuHc  in  a   lump  or    . 
majs^  and  performed  its  analyfis   according  to  the  medwd 
before  defcribed.  { 

By  the  procefs  I  obtnii:cd,  bcfidcs  ßhx  and  alumnt^  a    ' 
ciibically  crylLllizeJ  muriutc\l  iuutr.;l  fait,  whofc   albilin-    ^ 
bafis   fnewed  itfcif  to  be  vci:-.'i.^.i.)'.'s^  I'.iLidi,  fiorn  the  circum- 
fiance  ^^  its  producing  cream    of  t?.rtar,  by  combination 
with  tarrarcous  acid. 

This  enquiry  into  the  Cv):.flitucnt    p:irts  of  that  vr.ricty 
oflcucitc  vi\\'6  faiiff.i'frovy  i  iiiougli    ihc    dcLcrniination  of 
their  p-'ip^rtUn^  ccuil.i  not  b  *  accomplinicd  with  due  accu- 
racy, on  account  of  the  S'.ick   needles  of  fhorl,  fma II  wax- 
yellow  grains  of  vclMviriij,  .i.jrl  ijij  like,  with  which  it  was 
too  abundantlv  mixa!. 

riFTlT  srxTiow 

As   theprccc.'iiiig  ar^nlylos  wc;e  all  performed  with  thof« 
i'pc::ics  of  leu^itc,  which  remained  in  their  unaltered    ori. 

ifiiu 
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,  it  mnaincd  to  compicw  the  lubjeft  by  the  «n- 
f  a  tcnciCtt^  which  had  Tuflained  thä  aäion  of  ■ 


pecitMn  oflcuciteliibjofted  tetiriiitaarperitnMtt  Mm 
»M  Ptmprjiy  and  belongs  to  the  inoft  common 
■  it  cinfilH  of  detachtd  grains^  for  the  moft  part 
«  of  a  pqiper-corn.  Its  interior  furFaccf  like  the 
ä'"i9  alb*grt-j',  of  an  canhj-  appearance,  and  wholly 
fVoA  'it  may   be    cafily  ciümminutcd   to  a  &i)]j]r 


vrf  grains  of  J^  decompofed   by    muriMic    ifid, 
:'tl»  in  the  fame  manner  as  the  leucite   from  Albans  in 
irii  feclion,  and'  the  muriat  of  poi-alh  thereby  obtain, 
jileufated   for   its    bafis  of  vegetable  alkali,  have  af-' 


Atumiitf 

Pst^jh 


S4,P 
19,50 

97.50 


ain«  for  repeated  experiments  10  decide,  whether  ie 
■  -accidental,  thai  the  proportion  of  the  alkaline  in- 
In*^his  inftancc,  is  Icfs  than  ufual ;  or  whether  this 
(A  take«  pl.nii:  rL-guIarljf  in  every  leucite,  altered 
lie  fire. 

(    ^-    ) 

{ilaccl  fliail,  moreover,  bricßy  notice  a  particular 

^Icnctt«,    which   occurs  at    Ronägliaitt.       It  is 

found 


$H 
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fiittient  part  now  difcovered.     The 
lo  obviaie    cvsrj'  pulfible  objc3iO' 
giite  whether  a  leticitc,  the   mixf 
Icnowlfdgcd  3S  not   volconizcd, 
Volcanifts,  would  contain  pot 
zs  a  confbituent  [lart,'  thou^^ 
confidcied    25  beionging  or 
For  lliis  purpofe,  I  'fclcclt  ■ 
grained,    foli^itcd  Uusite,  ■ 
Effay,  which  either  acco. 
ed  of  mita,  Ihör),  vcftjf- 
ed  by  VefuviuB  !n  liw  -' 
concreted  with  tHc-; 
this  inquiry  -i.  fuiif 
«ic/f,  and  perfoiii. 
before  dcfcril-v^d. 


_  harih  fmidyp 

..uzcd  kutitt, 

.  „-0,.— It    i« 

,    ,.!j    change  by 

..    ru-'li    liegrcc  of  Ä 

„iiJ  airj  and  finally) 

.■itn  brought    near  t» 

.^5:100,  or  refolution  into 


a  them  was  too  fmall  t( 

which,  however,  I 

^^a:  of  difcovering,  whether  f 

-^-r  had  fufFcred    any  lofs  ot 

«as  before  unknown  in  U' 


p/  Lcucite. 

ihcir  vcgeUtion,  be  required  to  occupy  a  more  fuiuble  place 
aOKKig  the  original,  limpl«  mineral    fubAanccs,  it  will  then 

tile  be  nece^ary  to  give  it  a  more  appropriate  name. 
c  tcnn  Pei-aßy  wbich,  in  the  new  chemical  nomen- 
ctaiure,  is  raifed  to  a  gintric  name,  cannot  among  us  Gev' 
tait  claim  a  general  acceptation ;  as  its  origin  depends  on 
a  tiivial  etjmolagical  ground,  and  has  been  introduced  into 
ulc  merely  from  this  circumftance,  that  formerly,  inftead 
of  calcining  furnaces,  iron  ftoti  were  employed  to  ignite 
binfpilläted   lyes  procured  from  wood-afbes. 

'  fliould  wißt  to  recommend,  that  the  denominations 
rto  ufed,  of  vegrtahJe  alkali,  lixiv'taUd  vfgttabU  falt^ 
P>y  Sec.  be  difcarded,  and  the  name  KAti*  be  em- 
d  in  their  ftead.  In  lilce  manner  (houM  the  appclla- 
miiterat  alkali,  foia-,  &c.  denoting  the  alkaline 
I  of  common  falti  give  place  to  its  ancient  namc^ 
ATRON. 


t  has  been  done  by  the  London  Royal  College  of  Phy- 

[l  in  the  year  »787.    They  have  introduced  In  their  Pbatma- 

■  both  thefe  names,  kat'i   and  aairtn,  here  rccomniended  bjr 

The  Edinburgh   Dlffrnfatar^,  ou  (he  other  hand,  catU 

fl&tii'a,  and  the  fccooA  fi>Ja. — However,  the  temti,  ftr^aji 

',  being  at  prcfsnt  more   familiar   10  modern  Englilh   che- 

,e  TianllaEor  has,  for  the  nioft  jjart,  given  them  ihe  prefe. 

— Trand. 


[    368    ] 


XXXIII. 


CHEMICAL  EXAMIXATIO>J 

OF 

PUMICE-STONE. 


1  HE  Pumlce^ßone  belongs  to  thofe  mineral  bodies,  oD 
the  origin  and  formation  of  which  the  opinions  ^of  philofo- 
phers  are  yet  divided.  Various  paflagüs  in  the  works  of 
TheophrajluSj  Diojcoridesy  Pllny^  and  GaUn^  concerning  thi« 
fubftancc,  (hew  fufliciently,  that,  even  in  remoter  agttj 
Natural ifts  have  thoughu  it  worth  their  confideration.  On«  ; 
of  the  principal  foundiitions  abfolutcly  ncccfiary  to  I*  f 
laid  down  by  the  inquiring  Geo^oliß^  if  he  wifhes  to  raife  i 
with  fuccefs  the  edifice  of  his  theories,  undoubtedly  coa- 
fifts  in  a  JLift  and  ?.^xav,\:c  chcmic.il  knowledge  of  his  ob- 
icdh  This  knowl'jd^c  hüs,  liowcvcr,  been  hitherto  want- 
ingj  with  regard  to  [/amicc-Clonc.  For,  although  various 
analyfcs  of  it  have  bc^n  publi(hcd,  tlicrc  flill  occurs  a 
vcrv  imporltuii  dililr'-'nco  i.i  the  enumerations  of  its  con- 
ftituent  parts  :  I'j  nuch  lo,  that  the  Mineralocift  is  at  a 
lols  to  knovi',  wl.it  !i  of  thonr«  he  is  to  follow  in  the  ar- 
raiiQ;e;nc:U   of  fof.lis. 

Many  of  i\vAz  who  I:jvc  iinalyil;J  the  pumice  ftonCf 
confuicr  i*  v/iih  Bcr.rn.inn^  as  an  ^.r.V//  chanfred  in  i'^ 
mixture  by  a  volcai^ic  fire.  Thio  opinion  fecmed  to  b^ 
juftiilcJ,  partly  by  i:s  fibrous  tcxLurc,  paitly,  and  cfpcciall/i 


*  Bergmann  ümi/c.  Piiy^.  cl  ChciiiS-.   vol.  III.  p.    197. 
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portion  of  magtieda,  ihat  ha«  been  ruppofed  to 
it.  But,  notwithftanding  that  Btrgmana,  Car- 
and  but  very  lately  SpjUanx.am\y  have  mentioned 
Dcfian  earth,  in  their  analyfes  of  pumice-ftone,  as  • 
tnt  part, — I  am  convinced,  by  my  own  eifperience, 
les  not,  in  the  leaft,  enter  into  this  foflil.  Thefup- 
igio  of  pumicc-ftoue  from  ashed  is,  therefore,  un- 
J,  along  with  this  fulfe  derivation,  likewife, 
difficultyof  foHic  weight  is  rt-moved,  which  fecmcd 
fe  the  inftru^ive  theory  of  the  matrices  if  fum'itt- 
tnbyNtfiX- 

mmon,  grey-white,  fibrous  pumicc-ftone,  fwim- 
water,  and  procured  from  Lipari,  was  ground, 
ed  with  water.  The  water  boiled  with  it  was 
have  extracled  nothing;  only,  by  treatment  with 
(ilver,  It  gave  a  llight  Ijidicaiion  of  muriatic  acid. 

'd grains  of  this  pumice-ftone,  gently  ignited,  and 
tvenzed  after  decoflion,  were  cxpofed  to  a  red- 
h  twice  their  wc:ight  of  cauftic  alkali,  during  half 
The  mafs  returned  from  the  fire  of  a  bright 
colour ;  by  which  it  was  found  to  contain  a 
tion  oi  maagan^fe.     After   having    been  foftenei 

:r,  this  colour  changed  to  a  fou!  iight-brown.  It 
digefted  with  dilute  muriatic  acid.     Si.'icf out  earth 

in  this  procefs ;  which,  collected  on  the  filter,  and 

itcd  to  redncfs,  weighed  yji  grains. 

It  had  been  dilTolved  hy  the  acid  was  next  pre- 
by  caufiic  ammoniac,  and  the  brownifh  precipi- 


4 
4 
4 


yfir^  Mineralogifclie  AbluadUingen,  Th.  II.  p.  136. 
■Sdni'i  Travels  into  both  SiclUes,  Vol.  ]I. 
fUfiht  Brir/e,    Vol.   II.  page    iBj   and  ollien.     Alfo 
Stbri/ien  über  Vulimniitic  GegeniiaiiJe  a,  4.  Ba. 
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täte  colleded  on  the  filter.     The  fluid  feparated  from  it» 
contained  no  extraneous  matter. 

c)  Hot  cauftic  lye  dire£lly  diflblvcd  that  precipitate, 
leaving  an  oxyd  of  iron  behind  it,  the  quantity  of  whidi) 
after  ignition,  was  i|  grains. 

d)  The  alkaline  folution,  prcvioufly  fuper-faturated  with 
muriatic  acid,  was  combined  with  carbonated  alkali.  ThttSi 
the  earth  Which  it  held  diflblved  was  precipitated.  When 
edulcorated,  and  heated  to  rednefs,  it  weighed  lyf  graioi* 
It  proved  to  be  pure  aluminous  earth ;  for,  on  being  it- 
diflblved  in  fulphuric  acid,  and  combined  with  an  adequate 
portion  of  liquid  acetated  pot-afb,  it  aflbrded  nothing  but 
alum. 

In  confequence  of  this,  the  conftituent  parts,  difcbverel 
in  the  common  pumice-Jlone  from  Lipari^  are : 

Silex     .......  ö)  ..     .  77j50 

Alumine ^/}  .     •     .  17)50 

Oxyd  of  iron         .     .     .     .  r)  .     .  ".  1,75 

Befides  a  trace  of  nianganefe  a) 


9f>f7S 


It  is  worth  remarking  the  fmall  degree  of  folvent  power 
which  acids  exert  on  rough  pumice-ftone.  Although  I 
had  digcfted  lOO  grains  of  finely-ground  pumice-ftone  with 
twelve  times  its  quantity  »f  muriatic  acid,  affifted  by  a  boil- 
ing heat,  yet  it  was  hardly  attacked.  The  acid,  indeed, 
was  tinged  of  a  faint  yellow  ;  however,  at  mofl,  there  ap- 
peared only  a  fev/  loofe,  brownifli  flocculi,  which,  whett 
moft  carefully  collefted,  fcarcely  amounted  to  \  of  a  gndo» 
and  coiififted,  for  the  greateft  part,  of  oxyd  of  mangancfe* 
The  fulphuric  acid  proved  to  be  as.  little  capable  of  afiFcäiHt 
rough  pumice-ftone  as  the  muriatic. 

5  XXXlV 
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OF    THE 

tRRA  AUSTRALIS  (Sidney-earth). 


fince,  the  public  has  become  acquainted  with 
aceous,  or  Tandy  folEI,  under  the  name  AttßraU 
I  which  has  been  Xound  near  Sldnty-covcy  in  A'ito 
yWales^  and  was  brought  from  thence  to  England. 
I  foSl  has  been  aflerced  to  contain  a  new,  diflinS,  pe- 
lt eanh,  denominated  Außral-earth  (Sidntht  Cambria)^ 
I  the  ground  of  its  analyfis  made  ^nd  publifhed  by 
igwufd*;  of  which  the  following  are  the  princi- 
articulars.  The  principal  charaäet  of  that  earth  is 
>  be,  that  it  refifls  all  acid  and  alkaline  menftnia, 
2  muriatic  acid  only  excepted,  which  alone,  by  means 
eated  digeDion,  talces  up  this  earth  from  that  are- 
s  foffil.  It  is  a!fo  faid  to  be  again  precipitated  from 
luriatic  folution,  merely  by  dilution  with  water;  and 
,  after  this,  abfolutely  infoluble  in  any  other  folvest 
e  muriatic  acid,  with  the  aßiflance  of  heac. 

'  My  defire  of  acquiring  information  on  this  fubjcft  by  my 

I  Wn  experience  has    continued  till  now  unaccomplifhcd. 

I  Itisonly  of  late  that  I  was  fortunate  enough  to  receive  a 

quuiity  of  auftral-fand  i  little,  indeed,  yet  fufficlent  for  an 

tnmioation  fparingly  maiuged.     The  fpeclmens  obtained 


■  Pbihfifblfal  TranP-llom,  vol 
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were  of  two  forts.  One  of  them  was  mixed  with  a  greater 
proportion  of  thofe  black,  fhining  lamellae,  that  are  takeo 
for  graphite,  but,  to  my  conjcdure,  are  rather  flakes,  or 
fcales,  of  ferruginous  mica.  The  other  fort  was  purer,  and 
had  lefs  of  the  fubftance  juft  mentioned.  For  this  reafixil 
employed  only  this  in  the  prefent  inquiry. 

a)  I  triturated  thirty  grains  of  it  to  a  moft  impalpable 
powder.  The  original  grey-whit*{h  colour  of  that  (blEl 
changed  thereby  to  ^bluei{h,'owing  to  a  more  minute  divifion 

.  of  the  particles  of  ferruginous  mica.  Strong  muriatic  add 
was  then  afFu(ed  upon  the  powder,  and  digefted  with  it  far 
a  confiderable  time,  in  a  heat  of  ebullition.  After  cooliogt 
the  acid  was  decanted  from  the  fediment,  and  this  laft  di- 
gefted with  a  frelh  quantity  of  the  fame  acid.  This  opera* 
tion  was  reiterated  a  third  time. 

b)  When  the  acid  had  been  filtered  clear,  through  a 
double-folded  printing-paper,  I  diluted  it  gradually  with  I 
large  quantity  of  water ;  but  not  the  leaft  turbidnefs  nor 
precipitation  enfued.  I  expofed  the  mixture  to  a  wann 
temperature  \  yet  ftill  it  remained  clear  and  limpid,  like 
water. 

c)  The  mui  iatic  liquor  was  then  faturatcd  with  carbonat 
of  pot-afh.  This  threw  down  a  few  light  particles,  which, 
colleiEled  on  the  filter,  waihcd,  and  dried,  weighed  3i 
grains.  7'hcy  alfo  dilTolved  in  dilute  fulphuric  acid,  bu^ 
left  behind  a  flight  portion  of  filcx,  and  formeci  with  that 
acid  cryfials  of  alum. 

d)  The  rcfiduc  left  on  the  cxtraflion  with  muriatic  add 
was  ignited  with  three  parts  of  carbonated  pot-alh,  then 
again  treated  with  muriatic  acid,  and  its   infolublc  flitsy 
portion  fepanitcd  by  filtration.     This  laft  confiircd  of  filcx» 
weighing  19:  grains,  when  edulcorated  and  ignited. 

/)  The 
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pi.The  muriatic  rolution  was  then  tried  with  prufflated^ 

The  blue  precipitate  hereby  produced  indicated 
about  I  gtain  of  iron. 

f)  By  combining  afterwards  the  folution  with  carbonated 
pot-aäi,  aluminous  earth  was  precipitated  ;  which,  after  ig- 
nition, weighed  8^  grains,  and,  upon  folution  in  fulphuric 
Kid,  entirely  cryftaÜizcd  into  fulphat  of  alamine. 

Siltx^  eluminf,  and  a  little  iran,  therefore,  were  all  the 
principles  I  was  able  to  difcover  in  the  auftral-fand  here  ex- 
imined  ;  and  no  trace  of  any  other  conflitucnt  ingredient 
ippeaied. 


Although  in  this  inquiry  I  have  been  obliged  to  confine 
m)f[lf  to  the  fmall  (juantity  of  30  grains,  without  being 
'V-s  lo  repeat  it  for  want  of  a  greater  ftock  of  this  mineral, 
vet  its  refult  is  fufficient  to  excite  a  very  rcafonablc  doubt 
ofthe  »-«fl/^^Z/i/jK*  of  fiich  a  new  earth  as  is  pretended  to 
himn  with  in  auftral-fanil.  Time  will  (hew  whether  this 
Joubt  may  he  removed,  or  confirmed,  by  repeated  and  more 
iirjtc  analyfes.  If  the  laft  ftiuuld  be  the  cafe,  the  illufion 
'-.-.h  led  to  that  erroneous  fuppofition  may,  perhaps,  be 
-A|ilaincd  in  the  follow 


Mr.  IVedgitioad  does  not  tell  whether  he  had  filtered,  lo 
pcrfefl  clcarnefs,  the  muriatic  acid  employed  for  the  ex- 
iticlion  of  the  fodil,  and  prtvioußy  to  its  being  mixed  with 
»iter.  The  contrary  feems  rather  to  have  taken  place  j 
fcr  he  fays  that  the  fluid  turned  white  when  he  added  water 
toihc  acid,  fur  the  purpofc  of  diluting  the  acid,  and  edul- 
Wrating  its  remaining  part.  It  is  therefore  probable  that 
tiw  earth,  let  fall  by  the  acid  on  the  admixture  of  water,  was 
rjothrng  elfe  but  alumine  ftill  chemically  combined  with 
^vhich,  during  the  long  and  hot  digeflion,  had  been 
B  b  J  taVtn 
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tiken  up  by  the  muriatic  acid,  and  was  nowdepofited  in  the 
water. 

Finally,  that  the  foflil  here  examined  was  genuine  auftraU 

Janiy  is  iv^rranted  by  the  hand  from  which  I  received  itt 

It  was  Mr.  Haidinger^  from  Vienna^  who  kindly  gave  it 

me  on  his  return  from  London,  where  he  obtained  it  from 

the  Right  Hon.  Sir  Jofeph  Banksj  Bart.  ♦ 


.  *  Since  that  time  CbarUs  Haubett^  Efq.  F.  R.  S.  of  London, 
has  likewife  analyfed  the  terra  außralis^  and  found  it  to  contain 
90  ne*w  earth f  but  to  be  a  compound  of  filex,  alumine^  wfi^f 
front  and  plumbago»  His  paper  is  printed  in  the  FHirfefhic^ 
Tranfa£iious  for  the  year  179S.— Tranfl. 
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CHEMICAL  EXAMINATION 

OF    THE 

iRANULAR  SULPHATED  BARYTES, 

Frem  Piggau. 

X  HE  granular  barofelenlte,  or  fuJphat  ofbaryles-,  is  one  of 

^fSt^  rarer  fpeciesofthis  genus  of  ponderous  earth.     That  of 

^^f*£i'"'i  i>^  Stirla,  which  is  the  fubjeä  of  this  cflay,  occurs 

HGf  3  beautiful  milk-white  colour,  is  madive,  refplendent, 

finely-grained,  femi-indurated,  and  brittle.     It  bears  a  very 

flrong  refemblance  to  the  white,  fine-grained  Carara-mar- 

blc ;  to  fuch  a  degree,  that,  hy  its  mere  appearance,  it  might 

eafily  be  miftalcen  for  it,  were  it  not  for  its  greater  fpcciflc 

gravity,  which  is  4,380,  and  by  which  it  is  readily  dißin- 


f 


,^Hhed. 


A. 


a)  It  lofes  nothing  of  its  weight  by  ignition. 


i)  When  pulverized,  and  boiled  with  a  large  quantity  of 
water,  it  imparts  to  this  laft  nothing  obfervable  by  ihe  fight, 
talte,  or  linelL  Of  all  the  re-agents,  only  the  folution  of 
filver  in  nitric  acid  rendered  the  water  boiled  with  it  in  a 
Jtighi  degree  opalefcent. 

(]  In  like  manner,  nothing  of  it  was  diflblved  by  di- 
fflion  with  mutiatic  acid.  The  only  exception  from  this 
I  unimportant  trace  of  iron,  which  was  dctcäcd  by 
Qian  alkali. 


I  Tuw  hundrid  grains   of  this  foffil,   mixed  with  500 
'  carbonated   pot-alh,    were   fubjeäed,    for   two 
B  b  4  Vouia, 
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OF   THB 

'     TESTACilOUS  SULPHAT  OF  BARYTES, 

From  Freiberg*, 

±T  waS)  undoubtedly,  the  powerful  attra£lion  whidi the 
barytic  earth  has  for  fulphuric  acid,  exceeding  even  that  of 
the  pure  fixed  alkalis,  that  induced  the  defefving  SchttU^ 
who  firft  difcovered  it  as  a  di(lin£b  earth,  to  think  that  an 
alkaline  fait  is  incapable  of  rcfolving  the  natural  mixture  ol 
barofelenite  into  its  feparate  principles.  On  this  account, 
when  attempting  to  expel  its  fulphuric  acid,  he  reforted  to 
the  imperfeft  and  tedious  procefs  of  repeatedly  working  the 
ftone  to  a  pafle,  with  honey  or  oil,  of  calcining  that  mafi 
by  means  of  the  muriatic  or  nitric  acids,  and,  at  lafl,  ofex- 
traiSting  fuch  a  part  of  it  as  had  been  difengaged  from  the 
fulphuric. 

Yet  there  are  fcveral  inftances  where  the  unaffifted  force 
of  attraAion  of  pure  alkali  has  been  too  weak  to  feparate 


•  Chemifch.  Annal.  1796.  I.  B.  S.  387.  It  b,  properlyi 
variety  of  common  ponderous  /par,  Kirwan  calls  it  Barofel^^ 
The  author,  with  the  reft  of  the  Germans^  and  fome  Freuch,  CS^ 
(fcbalig)^  teflaceous,  from  its  form,  pretty  equally  fpreadii^ 
length  and  breadth,  but,  comparatively, of  inconfiderable  ihic^ 
Smmerlingh^s  given  a  mafterly  detailed  defcription  of  its  figm-^ 
vari«ties.  See  his  Lehrbuch  der  Mineralogie^  Gieflen  4793. 
^H^  557«'f<e^^Tninfl. 
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the  component  principles  of  mixed  bodies;  while,  on  the 
contrary,  when  they  have  been  employed  in  the  carbo- 
nated, or  otherwife  neutralized  (late,  the  defired  objeil  has 
been  attained  by  this  new  increare  of  attraflive  force, 

^^ThiS  is  the  very  cafe  with  ponderous  fpar,  and  is  founded 
*  fti  the  method  learnt  of  ff^egleh  :  which  is,  to  decompofe  it 
in  a  fliortcr,  cleanlier,  and  more  complete  manner,  by  ig- 
niting it  with  carbonat  of  pot-aih.  This  method,  as  to  the 
moft  efTcntial  part,  has  fincc  been  univcrfally  approved  and 
adopted, 

It  fecms,  however,  to  be  the  common  opinion,  that  this 
decompofirion  obtains,  in  the  dry  way  only,  and  that  the 
reparation  of  fulphuric  acid  from  barytes  abfolutely  wantt 
the  fupport  of  red-heat;  as,  to  my  knowledge,  no  one  ha» 
yet  attempted  the  humid  xt/ay,  to  efFcfl  it. 


a)  A  thoufand  grains  of  ccmmtn,  wbltt,  thUi^  tffiaeeous 

haraftUnitt* y  in  the  purefi  fclefled  pieces  frotn  the  mine 

Kurprinz    Fretlerici   ^u^uß,   near    Frtiberg    {in    Saxony), 

were  triturated  wiih  water  to  the  fineft  powder,  and  then 

boiled  fur  one  hour,  in  a  filver  pan,  with  twice  their  weight 

1       of  carbonated  pot-alh,  and  five  of  water,  ftirring  them  oc- 

^Lldfionally,  and  fupplying  the  tofs  of  water  as  it  cvoporated  ; 

^VMtich  being  done,  more  water  was  added,  and  the  whole 

^'  filtered.     The  refidue  weighed  910  grains,  after  wafhing 

and  exficcation.     Muriatic  acid    was  aifufed    upon  it  fuc- 

ceffively,  until  all  effervefcence  ceafed,.    After  gentle  di- 


'  Tbick-tertaccotis  fDhhdtoligJ,  »hen  from  i  i 
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,  calcining  the  mixture  in  a  fiivcr-vcffcl  during  the 
ce  of  half  an  hour.  After  foftening  the  mafs,  there  re- 
ined $0  grains  of  eilutcorated  rcfidue  ;  which  now  totally 
blved  in  muriatic  acid,  only  five  grains  of  unattacked 
X  excepted. 

The  alkaline  lixivium,  obtained  from  that  ignited  mafs, 
I  fomewhat  reduced  by  e\'aporating,  then  alForded  three 
am  <^  ßlicttut  terth. 

8)  fthcn  ei'aporated,  together,  all  the  muriatic  folution« 
»tioncd  before,  to  the  point  of  cryrtallization  ;  and  they 
:ld«d,  at  the  firA  two  fliootings,  the  muiiated  barytes  in  a 
feöly  pure  ftate. 

^  The  remaining  fulution  fcemed  to  exhibit  figas  of  the 
fence  of  fome  iron,  li  was  therefore  faturated  with 
Äic  ammoniac,  and  filtered.  There  colJefled  on  the 
»er  a  brownilh  earth,  which,  when  highly  dried,  weighed 
grain.  Yet,  notwithftanding  this  fmall  quantity,  it 
I  not  mere  oxyd  of  iron  j  for,  when  difTolved  in  muria- 
acid,  and  treated  by  PrulTiaa  alkali,  the  fluid  remaining, 
•X  the  feparation  of  the  bine  precipitate,  yielded  half  a 
In  of  altimitif,  by  combination  with  ammoniac.  The 
tion  of  iron,  therefore,  amounted  only  to  one  grain. 

I)  The  remainder  of  the  folution  of  murlated  baryte», 
being  thus  freed  from  thofe  foreign  ingredients,  was  decom- 
pofed  by  means  of  mild  ammoniac.  I  then  re-dilToIvcd  the 
precipitated  earth  in  muriatic  acid,  and  put  it  in  a  gentle 
lemperature  for  farther  cryfVallization.  Pure  muriat  of  ba- 
rytes cryftatlized,  as  kng  as  the  folution  contained  one 
drachm  of  it;  upon  which  I  committed  it  to  (pontaneous 
exhalation  in  the  open  air.  It  cryftaltized  entirely,  with- 
out leaving  any  drop  of  liquor,   to  regular  cryllaU;    of 

which 
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lieh  ihe  rirttlhooting:  ßiÜ  cunfißcd  of  Tome  tiblcs  of 

arytcs,    but    the  fub/equent    oni:s  afforded  Me^ 

Iped  cryllals  of  murlated  llrontian-earth, 

■}  Upon  this,  I  carefully  collected  the  crylUlIizedmurät 
tian,  diflblved  it  again  in  water,  and  re-produced  it 
■In  in  its  former  ftate  of  fulphateii  Jlrantraa-tartb,  by 
lipping  fu]phuric  acid  into  the  folution.  The  (utphlC, 
lüicd  and  dried,  weighed  8^  grains. 

\m)  The  whole  of  the  cryflallizcd  muriat  of  faarytES, 
icbwas  collc^ed,  amounied  to  18  drachms.  I 

In)  Another  poriion  of  a  tbcufand  grains  of  fulpbtud  b-    ' 
lies,  ground  to  a  moderately  fine  powder,  and  fubjeäedu 
RCLifc  red-heat  for  half  an  hour  in  a  porceUin-crucihlt, 

}  more  tlun  feven  grains  of  their  weight ;  which  lab 
lay  prob^ly  have  confif^ed  only  of  the  «foniu  ptrida 

a  out  in  the  procefs. 
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lilt  of  this  analyfts,  therofore,  dsmonflrates,  that 
way  is  lilccwife  applicable  in  ihe  decompofilion  of 
rpar,  by  means  of  alternate  boiling  with  a  con- 
iqueous  folution  of  carbonated  pot-aih,  and  fubfc- 
ion  in  any  fuiublc  acid. 

lanagement  affords,  efpecially  in  operations  per- 
ith  great  quantities,  a  double  advantage.  The 
e  faving  of  crucibles,  which  would  be  otherwife 
the  ficonJ  is  this,  that  the  remaining  alkali» 
g;ht  to  be  recovered  after  the  feparation  of  the 
med  neutral  fulphat,  is  not  liable  to  be  conumt-* 
lis  method. 

ponderous  fpar  is  ignited  or  fufed  with  pot-afli,  that 
e  alkali  which  is  not  neutralized,  during  the  pro- 
le fulphuric  acid  of  the  folTiI,  will  attack  not  only 
lus  and  argillaceous  earth,  which  are  ufually  con- 
:he ponderous  fpar,  butalfo  that  which  enters  into 
jice  of  the  crucible-  It  will  alfo  retain  a  great 
ofc  earths,  in  a  difiblved  Hate,  in  proportion  as 
,  during  ignition,  gives  out  its  carbonic  acid,  and 
nore  or  iefs  cauftic.  On  the  contrary,  if  the  pro- 
iling  be  employed,  no  tranfition  takes  place  in  [he 
im  the  mild  or  carbonated,  into  the  cauHic  or  puie 
ice  alfo  no  contamination  of  it  with  filex  and  alu- 


[384J 

xxxvir. 

CHEMICAL  EXAMINATION 

I 
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or   THE  I 

CROSS-STONE  ( StauroUte. ) 

J.  HE  chemical  analyfis  of  that  foffil,  which  is  found  it 
Andreasbergj  on  the  Harzy  and  has  the  name  of  cr^fs-ßm^ 
crofs-cryftal  [ftaurolithus)^  and  confifts  of  double  cryfbils, 
concreted  in  the  form  of  a  crofs,  has  already  been  infBtuted 
by  two  eminent  chemifts,  //..'jrr  and  Weftrumb,  Bo* 
have  long  ago  publlihed  their  analyfes.  It  might  therefore 
be  deemed  needlefs  to  add  mine,  -if  the  following  reafons 
did  not  excufe  it. 

It  is  well  known,  that  both  thefe  chemifb  have  found 
harytes^  befides  filex  and  aluminey  among  the  conftitucnt 
parts  of  that  fofSl.  To  fuppofe  the  prefence  of  barytcs,  io 
this  inftance,  JVeftrumb  was  fatisfied  with  the  obfervationi 
that,  by  combination  with  fulphuricacid,  this  earth  formst 
precipitate  of  difficult  folution  in  water.  From  the  fbtc 
of  chemical  knowledge  of  the  fimple  earths  at  that  time,  ^ 
was  indeed  allowable,  to  confider  fuch  a  precipitate,  ^ 
llßäly  and  without  trial,  as  fulphated  baryte?. 

But  fince  we  have  become  acquainted  with  ftronti^^ 
earth,  which  like  wife  combines  with  fulphuric  acid  t^  * 
difficultly  foluble  precipitate,  that  phenomenon  alone  is  X^ 
fufficient  to  determine,  whether  a  certain  earth,  met  ^r^" 
in  any  procefs,  be  the  bary  tic. 


Examination  of  Siaurolile. 


s»s 


fftffr,  on  the  cuncrarr«  when  examining  the  flaurolite, 
found  this  coitflitucnt  part  of  it  to  cryßallizc  both  in  the  nitric 
aiiil  muriatic  acids  i  from  which  he  could,  with  grcatcrcon- 
fidcnce,  fuppofc  il  to  he  of  a  baryiic  nature.  But,  as  he 
hif  given  no  particular  account  of  the  figure  of  its  ctyftal? , 
«pccially  of  thole  formed  with  the  muriatic  acid,  I  thought 
thii  a  frcfl)  eximijiation  of  this  foffil  might  be  a  means  to 
iirccruin,  whether  the  eanh  mentioned  was  rcaily  the  ba- 
rytic,  or  whether  the  flroniiani 


t)  One  hundrtd  grains  of  white  cryftaJs  of  the  crofs- 
fiotie,  carefully  freed  by  diftilled  vinegar  from  all  adhering 
calcareous  earth,  were  finely  pulverized,  and  fubjei5Ied  to  n 
low  red-heat  for  half  an  hour,  with  a  double  quantity  of 
carbonated  pot-afli.     The  mafs,  which  was  then  eafy  of  tri- 

«ion,  was  lixiviated  with  water,   and  left   109  g^Ins 


\  To  this  rcfiduum  was  added  the  fmall  portion  of 
}  which  w:ls  ItiH  obtained  from  the  alkaline  lye,  by 
ing  it  with  an  acid,  and  evaporation.  I  then  gently 
geHcd  il  with  muriatic  acid,  with  which  it  elTcrvefccd, 
anddepofited^/K««!  larth^  in  a  fine,  faiidy  form,  weighing 
JI  grains,  öfter  previous  feparation  by  the  filter,  and  ig- 


<-]  The  muriatic  fojuilon,  fupcr-faturatcd  with  caufiic 
^(nmoniac,  gav£  a  tmnfparent,  pafle-like  precipitate,  which, 
fpoii  edulcoration,  drying,  and  ignition,  weighed  33  grains. 
Il  confided  of  aluniine,  but  ßill  mixed  filex.  For  this 
'cafoD,  1  combioed  it  with  fulphuric  acid,  and  evaporated 
t  toa  moderately  dry  faüne  mafs,  which,  againdiluted  with 
*4ler,  depofited  fiikeout  tarlh^  amounting  to  17  grains, 
^h«n  heated  to  rednefs.  The  true  quantity  of  aluminou) 
Brth,  therefore,  amounteJ  to  ib  giaicis. 

cc  d)  Th« 


1^ 
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xxxvui. 

SOME  FARTHER  RESEARCHES 

CONCERNING 

tVITHERITE  and  STROXTIAXITE. 


FIRST  SECTIOy. 


A. 


It  is  necdlefs  to  prove,  that  chemical  analyfes  give  more 
accurate  refults,  the  greater  the  quantity  U  of  tiie  Tub- 
feu-.ce  iiihyiStxä  to  tiecompofitiun.  liut,  at  the  fame  ttme> 
icis  not  lefs  evident,  that  theexpeoce  of  the  procefs  increafes 
inthe  fame  proportion.  The  chemift,  therefore,  v/lio,  be- 
fides  lime,  trouble,  and  patience,  frequently  facriHces  a 
confideiablc  i'um  to  his  love  for  the  fciencL-,  ihould  rot  be 
ceiU'ured  for  parfimony,  if  he  can  but  feldoui  perform  his 
aljtical  experiments  with  ounces  and  poundi,  but  tnuft 
nonly  rcflrain  himfcif  la  fmaller  quantities. 

e  following  refearchcs  on  uiliherite  may  afford  an  in- 
X  of  what  jtiti  now  has  been  faid. 

b)    Ttottvt  Bunctj  of    vjithirite    from  Angltzuri,    (near 

Iff&j,  in  Lancafbire)    coarfely  powdered,    were  gradu- 

lydilTolved  in  ßßy  ounces  of  a  mixture,  compofed  of  one 

pan  of  muriatic  acid  and  three  of  water.     Except  a  few 

IS  of  land,  no  refidue  was  left.     The  filtered  fuiucion, 

i  fet  to  cryftallize,   gradually  aSbrded  14  ounces  Si 

■s  of  munaud  barytes. 

c  c  *  hj  The 
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b)  The  mother- water,    remaining  from  that  I'olution, 
had  acquired  a  greenifii  colour;  and,  as.litewife  the  cij& 
tals  which  laft  foi  med,  fecmed  to  tend  a  little  to  the  greeiii  J 
deficcated  them  in  a  high  heat,  wafhed  them  with  alkohol, 
and  added  the  wafhings  to  the  remaining  fluid  \   which  I 
tlicn  treated  with  cauftic  ammoniaci  added  to  excefs  of  fi* 
turation.     By  this  management,  the  folution  was  rendered 
flcy»blue,  and,  at  the  fame  time,   turbid,  by  a  flight  portion 
of  earth  which  then  feparated.     This  laft,  colleAed,  and 
dried  in  the  air,  weighed  2|  grains  \  had  a  yellowifh-white 
<:oIüui-,  and  was  aluminous  earthy  mixed  with  ir$n» 

c)  On  fuper-fatu rating  the  jRltcred  fluid  with  muriatic 
acid,  the  blue  colour  difappcared.  I  then  treated  it  with 
pnifliat  of  pot-afli  of  the  utmoft  purity.  This  produced  a 
brown-red,  tender  precipitate,  which  I  carefully  gathered, 
wafhed,  and  dcTiccatcd.  But  this,  befides  that  it  was  of  fo 
fmall  a  quantity,  had  fo  firmly  adhered  to  the  filtering  pa- 
l>cr,  that  it  could  not  be  accurately  feparated  from  it.  It 
was,  therefore,  together  with  the  paper,  fubjeded  to  low- 
red  heat,  and  the  afhes  were  extra Aed  by  liquid  carbonat  of 
ammoniac,  until  the  portions  of  this,  fucceflively  employed, 
ccafcd  to  be  tinged  blue.  When  upon  this,  the  volatilc- 
iilkaline  tincture  had  been  evaporated,  there  remained  in  the 
evaporating  pan  a  bright-green,  carbonated  oxyd  of  cipfer^ 
weighing  half  a  grain;  which  diflblvcd  in  a  few  drops  of 
ililute  lulphuric  acid,  and  immediately  precipitated,  in  the 
rcgulinc  ilatc,  on  a  polifhed  piece  of  iron,  upon  which  it 
was  dropped. 

d)  The  mother-water  of  the  folution  of  the  withenic 
{b)y  previoufly  purified  with  cauftic  ammoniac  and  Pniffian 
alkali,  was  next  combined  with  mild  alkali  prepared  from 
tartar;  and  the  precipitate,  that  appeared  of  a  dazzling 
white,  being  diflblved  in  muriatic  acid,  was  left  to  fponta- 

jKoas 
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in  conftantlyi 
I    liexahcdcal  cryllal^ 
]  lecipiuted  hy  catbt 


.li.ijjritf^   which  arc  equal  to  5760 
<i«:rcin(i:,  of: 

(•"■»f« 5659  g«. 

-  Strmt'tan-earth    ....  98 

»xjdtf  capper     ....  0,50 
\,  ttntaminatea  with  iron, 

d  in  tlieaür 2,50 


5760  grs, 


ling  analytical  proccfs  fcrves  to  confirm  the 

of  3  Qighi  trace  of  copper  in  the  Englifh  withC' 

'hich   has  been  already  obl'ervcd  by  fVeflmmb*,    as 

.  a»  the  prefencc  of  llrontian-earth,  both  in  the  Engiilh 

Siberian  witherite,  noticed  by  Z-ou'/Vaf. 


,  the  only  places  where  carbonated  baryiLS 

I  Dative,  arc  AngUxariy   in  England,  and  the  Sihia»''^ 

wgy  in  Siberia ;  for,  the  report  of  its  occurrence  i 

illtfcrous  mountains  of  Saxony  has  not  yet  been 

d.     However,  this  foflil  has  of  late  alfo  been  dtl~- 

in  a  third  place,  which   is   the  pit  Steialiauer,  near 


mifibr  Jkhandlungti,,-v»it  Wrflrumh,  H«r 
mi/the  AnnaUn,   179^-   I.  Ban«).  Scjic  1 


>vcr,  1793,  vol.  I, 
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Neuiergy  in  Upper-Stiria.  It  is  found  tbe;:e  in  ft  Antim^ 
fpatofe  iron-ftone,  partly  maflive,  or  in  confider^Ue  Iun|N| 
and  in  part  coarfely  difleminatcd  in  brown  iron-ochre.     . 

• 

One  hundred  grains  of   this  Stirian  witbiriti  diflblTcd 
completely,  and  with  efFervcfcencc,  in  dilute  muriatic  add. 
The  whole  of  that  folucion  fhot  into  muriat  of  barytes,  in 
tabular  cryftals  ;  the  aqueous  folution  of  which  was  precis    ; 
pitated  in  the  ftate  of  fulphated  barytes,  by  qfieans  of  fiiL 
phuric  acid.  .  « 

SECOND  SECriON. 
A. 

The  atfemps  niade  to  free  wtberite  from  its  portion  of 
carbonic  acid,  Amply  by  ignition,  and  to  bring  it  thus  to 
the  pcrfcftly  cauftic  ftate,  have  hitherto  mifcarried,  owing 
to  its  vitrifying  with  the  mafs  of  the  clay-crucibles;  and, 
on  the  other  hand,  its  consuming,  and,  as  it  were,  diA 
folving,  thofe  made  of  charcoal.  On  this  account,  It> 
folved  to  repeat  the  experiment  with  a  yeflcl  made  of 
platina, 

A  piece  of  witherite,  weighing  200  grains,  was  put  in 
a  platina  crucible,  previoufly  weighed,  and  this  laft,  when 
introduc'.'d  into  a  faggar  {cajfette)  made  of  clay,  was  con- 
veyed iiuo  the  middle  chamber,  or  fire-place,  of  the  por- 
celain-fun: ;icf  ;  where  the  intenfity  of  heat  is  atI36d^ 
grees  of  f^eng wood's  pyrometer.  When  the  veflcl  had  r^ 
turned  from  the  fire,  I  found  the  weight  of  its  contents 
diminiflicd  23|  grains.  The  calcined  witherite  appeared  J$ 
a  diriy-L:*ownifh,  coarfe  powder  j  which  fo  firmly  adhered 
to  the  bottom  of  the  crucible,  that  it  could  pot  be  detached 
without  injuring  the  latter.  I,  therefore,  tried  whether  1 
could  foftcn  the  calcined  witherite  with  water.     But,  aU 

iHough 
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r  the  water  a(fiif«3  upon  it  became  intenfely  heated,  ] 
wraiion  of  cht  ftone  proved  Co  difKcult,  as  to  oblige^ 
t>  affiU  it  by  a  boiling  lieat.  The  calcined  withcnU  j 
;  the  bottom  of  the  platina  cruciljlc  lomc  (lofculoU  J 
,  and,  in  general,  its  internal  polllh  fuffersdf  J 
b  though  the  external  remained  unimpaired. 

he  lofs  of  weight,  amounting  to  ii\  per  centy  Indicated 
the  withcritc  had  not  left  much  above  one  half  of  its 
»ic  acid.     It  was  owing  to  this,   that  it  would  not 
^difTolvc  in  boiling  water,   and  tha:   the  refidue  ftill 
irably  effcivcfced  with  acids. 

le  filtered  aqueous  and  clear  folution  of  the  calcined 
te,  which  had  been  diretflly  preferved  in  a  well» 
I  bottle,  i  obferved,  after  fomc  days,  that  the  bary- 
sh  had  cryflallizcd  in  feveraJ  fmal)  groups,  between 

^various  infulatcd  cryftals  formed  diftii'.dt  öi5lahedrons. 
itT  to  obtain  a  greater  quantity  of  them,  I  reduced, 
Mng,  all  the  waitr  imprcgna(t:J  wiih  ihc  ignited  ba- 
fe  one  fourth  part ;  feparated  by  filtration  tha  pelli- 
carbonatcd  baryies,  which  formed  on  tbefurface  of 
Ed  during  the  procef«;  ami  transfcrreil  the  liquor, 
f^t  hot,  into  a  glafs  provided  with  aitupper.  Beror« 
fater  had  thoroughly  coaled,  ümilar  cryllaU  wer« 
d}  which  I  fojind  coitftderably  increafoj  on  the  tbllow- 
Vf.  Thus  ]  faw  wuh  pleafure  confirmed  by  my  own 
k&ents  the  faiS,  that  calcined  baryies  is  cryllallizable 
^  i  which  propcny  Fouquetin  and  PtUit'mr  have  of 
puh  in  a  different  way,  difcovctedat  Paris. 


B. 


je,  therefore,  accortiing  to  this  Jaft  experiment,  tha 
ncih  agrees  :n  this  point  with  tha  fVromian 

c  c  4  Xovj^, 


i 
I 
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SS.  :Eac  dn»  propeny  of  iny  calcined  earth  to  cryfiaUiu 
msier  cm  ao  laiger  be  conlldcrcd  as  an  excluli*f 
r  of  ftnuitiaa-canh.  But  from  this  ^c  can  byof 
:  both  ihefe  earths  are  idaUitallj  tht 
I  difference,  bcftdes  the  other  difcii- 
salftad)'  known,  princiiially  depends  op 
t  ^taiSaBj  äSamt  degrees  of  affinity,  or  chemical  at: 
a  br  each  of  them  for  the  various  a?id(.  Of 
e  faBowiog  experiment  fufnifhes  a  proof. 

Kcd  ss  «lueoviE  folution  of  acicularly  crydalliscd 
d  ßrtmütn-^arth  with  a  folution  of  a<eiatid  iaryltij, 
wratcd  tbe  mixture  to  drynefs  ;  expofeil  the  obtained  fi- 
s  »  a  tirong  red-heat  in  a  crucible ;  re  -diflolved  tint 
reäiue  in  water;  promoiLHi  the  cryitallizatioit«f  the 
üjilunuo  by  the  ufual  means,  and  obtained  only  Ml-  < 
trjüs^  ciyllalUzed  in  quadnnguUir  tables,'   . 

Iriic  muriatic  acid,  therefore,  quitted  the  ftrantian-cartll. 
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iitc  examinations.     With  no  better  reafon,  has  even  iaieljr 
^■B  of  the  principal  P'rcnch  chcmifts'  reckoned  the  precipi- 
^Bbn  of  barytes  by  Pruflian  alkali  among  the  charaflcrs 
^Bkh  diftinguilh  it  from  fhoncian  earth. — However,  this 
^Bpipitation  does  not  laltc  place,  except  when  the  pruffiatcil 
^^Kalb  employed  is  not  entirely  free  from  the  neutral  ful- 
^Rt,i»thichufuallycQntaminaie<iit;  for,  ifihepruiEy  isper-          1 
^^Bly  pure,  it  is  as  little  capable  of  precipitating  barytcs  as 
^B  other  of  the  fimplc  earths.   On  this  account,  whenever  I 
^Hpate  PruiGan  alkali,  to  be  ufcd  in  accurate  chemical  ex- 
^^Knents,  I  always  repeat  the  procclTes  of  its  purification^ 
^^Hl  the  folution  of  nitrated  baryies  is  no  longer,  even  in 
Hpe  leaß  degree,  rendered  turbid  by  it. 

W ., 1 

1             •  Journal  dc»  Minei,  N.xni.  Prairial,  p.  4J 

k,. 

1 
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XXXIX. 
CHEMICAL  EXAMINATION 

OF    THE 

WLPHATED  STRONTIANITE 

frmt  Penfylvama*. 

• 

A.FTER  the  ftrontian-earth  had  been  eftablilhed  as  a  pC' 
culiar,  chemically-fimple  earth,  it  was  to  be  expeded,  that 
it  might  Hkewife  occur  combined  with  fulpbttric  acti^  »n- 
fiead  of  the  carbanicj  as  is  the  ßrantianiti  from  Scotland. 
This  conjedure  was  already  in  part  verified ;  as  it  has  been 
found,  that  moft  of  the  ponderous  fpars  contain  fulpbated 
firontian-carth  in  their  mixture,  though  in  only  a  fmallprt>" 
portion,  not  amounting  in  the  barofelcnites,  hitherto  exa- 
mined with  this  view,  to  more  than  from  one  to  two  fit  cent. 

But  the  prefent  analyfis  will  fully  prove  the  exiftcnceof 
a  perfefl:  natural  fulphat  of  ftrontian^arthj  without  any 
portion  of  barytic  ingredient. 

The  foflil,  in  which  I  difcovered  this  combination,  ^ 
been  known  but  a  few  years.  It  was  at  firft  called,  ^^^^^ 
fibrous  gypjunty  from  FrankitGWfiy  in  Penjylvania,  Thcfo*" 
lowing  are  its  diflindive  charaders. 


•  Sulphat  of  ftrontian-carth  fßronütesj  has  alfo  been  difcovcT«^ 
lately  in  the  beach  at  Auß-pafage^  near  Briflol^  in  Glouccflerft»^» 
in  fcvcral  veins.     This  fofTil  has  been  analyfed  by  W^iUiam  Ciatfi^^^* 
Set  Contributions  to  Pbyßcal  and  Medical  KnoncUdgCf  &c.  coU*^^ 
by  Pr.  Beddus.-^Tr^iX. 
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colour  is  a  pale  fky-bluc.     It  occurs  in  flat  layers,  oi  I 
,  from  i,  [,  to  I  of  an  iiirh  ihick,  iiiclinled  between  | 
Even  fiüeSi  which  iaft  partiy  ri^ipear  to  be  reu!  f<:ain3, 
ints   [fnalhä'ui*r)y    and,    partly,  ^re    mere   fcpiirating  1 
«,    formed  by  (taiW  clefts   of  the  rock,  filled  witll 
Oa  thefc  exterior  lidcs  the  fbl^l  has  a  dull  appeu^ 
[  but,  iiitertially,  it  is  poflvired  of  the  ordinary  luftre, 
eafily  comminuted,  and  confids  throughout  of  coarfe, 
kl,  brittle  fibres,  which  form  necdie-fhaped  fragments. 

be  fpccific  gravity  of  this  foffil    I  found  to  ba  3,830. 

confidcrable  weight  naturally  fuggcUcd  a   doubt  of 

tlongiiig  to  the  fpecics  of  gypfiim.     For  this  reafon,  it 

been  coilfidcred    as  a  varieiy   of  ponderous   fpar,  aod 

id  in  the  mincralugical  fyllcni  in  the  charader  of  Ji&rtut 

'  sf  barytts.     This,  however,  is  not  more  its  propf;^ 

than  that  of  gypfuiu,  or  fulphat  of  lime. 


Hundrtd  grz'ins  of  the  foffil,  finely  pulverized,  W( 
in  one  pound  of  diftilled  water;  whereby  it  loft 

gmiiis.     The  water  of  the  decoflion  was  rendered 
by  mild  alkalis,    by  oxalat   of  pot-a(h,    by  the 

folution  of   lih'cr;    but,   motV  of  al!,   by 


1 


Ibc  powder,  when  again  diieJ,  was  treated  1 
[  acidi  which,  a  trace  of  iron  excepted,  extr^i 
Ithat  was  obfenabli;. 


B. 

knitcd  twi  hundred  groins  of  fuch  pieces  of  the 
■rere  pure,  and  free  from  the  grey  aigillaceoua 
tt\i\x.<it. 


L 


■■iicJ  SCnmtianiU 

ni.  It  loftby  this  about  one 

■-'(our  pafi'ed  into  thclj^ 

ruratcd,  then  mixHwrth 

.."..  jiiij   the  mi;fiure  cspoW 

it  rrd-heat,  during  thefpaceof 

•■  Bb  tMcaoe  grey,  ftrongly  coalefcd, 

.  1UÜM.     Upon  this^  I  puVcriz«d  it, 

.  ailkSixA  tbe  earth  upon  the  lifKf. 

-m  was  fu pe r- fat u rated  wnh  murii- 

■rrocJJ,  anii    the  faline   maft  fcft- 

-."tl  ncutrsliztd  with  alkali.     Asl>)' 

.^^niioci  of  earth  was  obfcrvabic,  I  b- 

»■  lun  tu  cxccTs  with  muriatic  acid,  vA 

MBCnl  barytes.     In  this  way  1  uboined 

,  which,  upon  ignition,  weighnl 


\  rrmaiJicii  after  the  dccoclion  of  tb» 
L  M  been  ruled  with    the  alkali  {a],  wis 
Ih*  tKiriatic  acid,  which  readily  attacMf 
fcieBlirei»,  with  effcrvcfccncc.     Cauftic  »»r 
eoolputli.it  folution,  claritinl  hy  lillct- 
K  fioall  portion  of  Iron  which  it  con- 
sir  (OWptibIc  browniOi  flocculi.     The  Iblu- 
..^  -^s.  äeol  from  iron,  I  prccipiuted  '\w  carihj 
d  ammoniac,  affilled  by  heat. 

:  fcereby  obtained  was  vcq-  white,  Kwlet, 
:  ^<iiy,  and  weighed    164  graias  in  its  dtj 
^^»^BB  dilTolved  in  muiiatic  acid,  and    the  fo- 
u;rr4a]li*e  by  gentle  evapoiatlon.      It  gradu- 
^ ,  (hot  into  long  needled  cryftals  of  fix  unc- 
,  i,ch  middle,  or  eanhy  fali,  prove.),  upon 
v-.c  wniat  of  ftrmian^rarth.      A  liwlc  of  this 
fak. 
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brought  into  com^  with  the  wicit  of  3  burning  can- 
ive  to  tlie  outer  ilaine  a  highly  beautiful  carmine-red  i 
lolution  of  it  in  moderately  ftrong  fpirit  of  vrine 
with  the  fame  folour,  when  cotton,  or  printing  pi- 

lippcd  into  it,  was  fet  on  fire. 

Dce  it  appears,  from  this  analyfis,  that  the  above  fulll], 
[lir  exception  of  its  trifling  portion  of  iron,  conl^lh 
oi  fulphattd  (troat'ian-cartb . 


f^)eatcd  this  ahalyfis  in  a  fhortcr  way:  b^  ho! ling 
alkaline  lye,  without  previous  ignition. 

One  hutulrtii  grains  of  the  foUil,  ground  to  a  mod 
Ip0w4er,  were  mixed  with  a  triple  quantity  of  carbo- 

pot-affa,  covered  with  fix  ounces  of  water,  made  to 
pnd  kept  in  that  Hate  during  half  an  hour. 


'he  lixivium,  fiitcred  off  from  the  remaining  earthy 
.rated  to  excefii  with  muriatic  acid,  I'n  wliich  ftate  it 
clear;  and  was  then  combined  with  fucceffive 
ns  of  muriated  barytes,  til!  no  more  precipitate  cn- 
TYie  fulphat  af  büryUi^  thus  produced,  weighed  126 
after  wafliing  and  drying,  and  1 24  after  ignition. 

rhc  earthy  part  of  the  foffil,  which  had  been  tiifen- 
iroin  the  fulphuric  acid  by  iioiling  with  alkali,  aad 
its  ßcad  taken  up  c-arbonic  acid,  weighed  82  grains, 
tkactd  dillislved  it  entiicly,  and  with  rapidity,  lear» 
ly  a  few  brown  particles  behind.  The  fiitcred  fblu- 
ras  lirit  treated  wiih  .in  over-proportion  of  caulHc 
and,  when  no  longer  rendered  turbid  by  it,  was 
ttaied  by  mild,    or  carbonated   pot-afh.^— It   gave 
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again  its  former  weight  of  carbonated  ftr9nUatt^arih\ 
namely,  82  grains,  when  dried  in  the  air.  When  heated 
to  rednefs,  it  formed  a  moderately  conglutlnatcd  mafs^  ui 
occupied  only  one  half  of  its  former  volume )  yet  it  did  doc 
lofe  an  entire  grain  in  weight.  After  trituration,  tfaoagh 
previoufly  ignited,  it  diflblvcd  rapidly,  and  with  cflfervrf' 
cence^  in  muriatic  acid  i  and  gave,  by  this  combination^ 
muriated  ftrantian^earth^  in  long,  thin  columns,  of  fii  iuh 
equal  lateral  furfaces. 

Hence,  the  refult  of  this  decompofition  in  the  bumidwajj 
accomplifhed  fo  completely,  and  with  fo  much  eafe,  moft 
cxa£tly  correfponded  with  that  of  the  preceding. 

Now,  fince  previous  experiments  have  ihewn,  that  126 
parts  of  barytic  fulphat  contain  42  of  real  fulpburic  icU^ 
or  without  water  \  and  fmce  82  parts  of  carbonated  ftronti' 
an-earth  contain  58  of  pure  ßrontian^eartb^  thi  proportion 
of  the  ingredients  conftituting  the  Penfylvanian,  blue,  fibrouSj 
fulphated  ftrontianlte  is  accordingly  : 

• 

Strontian-earth 58 

Real  Julphuric  add 42 

Oxyded  irorij  a  flight  trace 


100 


By  thefe  analytical  experiments  it  is  fully  proved,  that* 
was  not  miftakcn,  when  I  iufpc^Sled  this  foffil  to  be  a  fu^" 
phat  of  ftrontian-earth.     In  forming  that  conjedure,  I W^ 
chiefly  determined  by  its  fpecific  gravity,  which  is  conf«!^ 
rably  lefs  than  that  of  ponderous  fpar ;  and,  likewife,  by  i^ 
fibrous  texture:    for,   even   the  artificial  combination^ 
ftrontian-carth  with  fulphuric  acid,   effeded  by  diflblviit0 
that  earth  in  this  acid,  cryilallizcs  into  needles,  refembliv^ 
the  fibies  of  the  foilil,  though  fmallcr  and  more  delicate* 
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CHEMICAL  EXAMINATION 

OF    THE 

TEK  OF  TUE  BOILING  SPRING, 


Ä/RVK 


(  ItilaMd*. 


KSIDERINGtbcflowncfs,  with  which  the  knowledge 

rhemical  properties  of  even  che  mofl  commoii  natural 

ufually  advances,  it  is  not  furprizing,  that  even  thoie 

/  larth  have  Co  long  remained  but  partially  inveftU 

This  earth  has  always  been  confidered  as  a  fub- 

,  by  itfeU^  abfolutely  iiifoluble  in  water.     It  was, 

,  totally  ncglei5led  in  hfdrshgka-chemicui  inquiries« 

rches  into  mineral  waters^  until  BtrgiTUiiin  dire^cd 

tention   of    chemifts   to  its  folubility  in  fimple    wa> 

d  dcmonftraied  that  it  exifls  in  a  lt.iic  of  folution  in 

tjfer,  and  other  boiling  fprings  of  Iceland. 

although,  in  this  inflancc,  this  celebrated  philofo- 
iflly  confiders  the  heat,  which  the  water  of  thofe 
.poBefTes  when  itrifesintoday,  (and  which  even  then 
Br  than  that  of  ordinary  boiling),  as  a  means  of  pro- 
[  the  folution,  yet  experience  has  Qiewn,  that  an  ao 
»kjtion  of  filex  in  water  takes  place,  not  only  in 
I,  the  natural  temperature  of  which  is  much  inferior 
•laiUient  heat  of  thofe  in  Iceland,  but  alfo  in  feverai 
BÜpsral  waters :  and  even  that  fome  common  fwee^ 
ferings  contain  düTulved  (Iliceous  earth.  I 

Ik,  when  I  was  attentive  to  this  point,  whilft  ana« 
the  mineral  waters  of  Cerhbad*.,  I  found  that  looo 

:Ties  of  the  main   fpring  contain  25  grains  oi  filexy 

diflblircd. 


4 


n  the  E^al  JtaJemy  0/  St'a 


!  at  Serin,   Augult  it, 

That», 


i 
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That  this  is  not  the  greateft  quantity  of  filiceous  eartH 
foluble  in  water,  and  that,  efpecially,  the  hot  fprings  in 
Iceland  might  poffily  contain  a  much  larger  proportion  of 
it,  I  was  led  to  conjedure  from  the  ßiiceous  tufas  which 
they  depofit  in  confiderable  quantities.     At  that  time,  how- 
ever, a  proof  of  this  opinion,  fupfk)rted  by  chemical  invel^ 
tigatioii.  Was  ftili  wanting.     It  gave  me,   therefore,  the 
greateft  pieafure,  when   I  received  a  fufficient  quantity  ö£ 
water  of  one  of  the  principal  Icelandic  fprings^  which  ena^ 
bled  me  to  perform  this  inquiry,  and  tO'  compare  its  rtfult 
with  that  of  the  analyfis  of  Carlsbad  water. 


In  modern  times,  Uno  von  Troil,  and  after  him, 
and  Solander^  have  particularly  deferved  yktW  of  the  Natur^»^ 
Hiftory  of  Iceland,  fo  remarkable  in  feveral  of  iti  indiv  w.« 
dual  fubjedts,  fome  of  which  are  uniqui  in  their  kind.  Tl^^ 
lateft  voyage  to  that  ifland,  undertaken  for  the  purpofes  c^^ 
Natural  Hiftory,  is  that  of  Stanley;,  in  the  year  lyS^T* 
This»  learned  traveller,  (who  has  given  in  the  papers  of  th-^^ 
Royal  Society  of  Edinburgh  2l  circumftantial  defcription  c^  * 
the  ipring  at  the  Geyfer),  when  collcfting  the  natural 
dudls  ofthat  fpot,  had  likewife  providently  brought  bac 
with  him  a  number  of  bottles  filled  with  the  water  of  tho(2 
ebullient  fpringh. — Two  of  thefe,  that  came  to  my  hand^^ 
ferved  for  the  following  analyfis. 

The  water  contained  in  both  bottles  is  from  the  fpring  »-^ 
Rykum.  From  this  fpring,  24  Englifti  miles  diftant  firor^^ 
Hiifnifiord^  the  water  rufhed  formerly  out  to  the  height  c^^* 
60  or  70  feet.  But  fince  the  orifice  of  the  fpring  has  bee-  ^ 
covered,  for  the  greateft  part,  by  an  overthrow  of  the  rocl^=^ 
the  ftream  of  water,  at  prefent,  fpouts  off"  Tideways^  fror^D 
50  to  60  feet.     The  heat  of  this  fpring,  even  after  the  f 


*  Sec  p.  374  of  this  work. 
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flUl  ß>  inWnfr,  that  Fahrenheit's  thermometer  rifes  to 
1°.  Therefore,  as  it  is  beyond  a  doubt,  that  part  of  the 
Bt  is  loll  during  the  fpouting,  and,  confcquently,  that  the 
Iter  muß  have  been  fomc  degrees  hotter  in  its  Aibicrrane- 
|l  «rervoirs  j  Narure  affords  us  here  an  inftance,  in  the 
Ige  way,  of  what  Art  performs  in  the  fmall,  by  Papin's 
(cDcr:  namely,  that  conlined  water,  even  while  in  its 
Jtic,  dcnrc,  liquid  ftace,  is  capable  of  acciulring  a  dc- 
r  heat,  furpafling  chat  of  its  boiling  point. 

The  water,  in  both  bottles,  was  clear,  bright,  without 

l^dimcm,  and  without  tafte.     Yet,  at  the  fprin^  Itfelf,  it 

/lievfcd  foii.c   fiilphureous  ingredient,  according  to  Stanley. 

'  "-,  when  etnpluyed  frelh  from  the  fpring,  it  gave  to  the 

ulion  of  tea  prepared  with  it,  as    well  as  to  the  meat 

-   lied  in  it,  a  nanfeoiis  tafte;  whereas,  the  water  from  the 

fpring  3t  the  Geyfer,  ufcd  in  the  Tame  manner,  cave  nofign 

of    ic     But  as,  in  the  water  which  I  examined,  I  could  not 

difcovcr  any  fulphur,  either  by  the  laile,  by  the  fmell,  or  by 

K-agentB,  it  remains   undecided:  whether  this  eife^  pro- 

«etied  from  a  portion  of  highly  volatile,  fulphurated,  hy- 

■I'Ogen  gas,  only  obfervable  at  the  fpring  itfelf,  or  whether, 

jcrhaps,   the  fmell   produced   by  putrefcent,  organic   fub- 

"«ices  has  not  been  miftaken  foj  its  which  laft  is  not  fel- 

dt>m  the  caTc,  with  various  waters,  fuppofed  to  be  hepatic. 

On  employing  other  re-agents,  it  appeared,  that  this  wa- 
'ftc  from  Ryium  contains  neither  free  carbonic  acid,  nor 
'*"*>n,  nor  Jimc,  nor  magnelia ;  and  that  earbanatid^  rnun- 

iand  /ulpbatid  ßJa,  arc  to  be  expefled. 


led -by^thefe  previous  indications  of  the  conftituent 
of  ;U» water,  I  performed  its  analyfis  in  the  following 

^.  D  d       -  I  evaporated 
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Carbonated  free  foda     •     .     •     1,50  grains 

Silex 10,80 

Muri  at  of  foda       ....  8,40 
Dry  fulphat  of  foda     .      .     .     3,70 

24,40 

When  the  numerous,  and  partly  unavoidable  cau 
conßdered,  which  occafion  fmall  diiferences  in  the  prop 
of  the  condituent  parts  difcovered^thefe  two  analjrics  1 
confidered,  upon  the  whole,  as  reciprocally  confirmin 
other.  The  quantity  of  alumine^  which,  being  ver 
ling,  I  have  not  determined,  (hould,  according  to  Dr.  j 
analyfis,  be  eftimated  at  }  of  a  grain  in  lOO  cubic  in 
water. 

What  in  particular  has  attra<3ed  iHe  attention  < 
Black  is  the  ftliceous  earth  he  difcovered,  and  its  ft 
in  water.  For  this  rcafon  he  fays,  that  in  the  coi 
that  inquiry  he  had  deteded  in  filex  fuch  properties  a 
never  before  been  fufpe£led  in  it,  or  never  been  aco 
defcribed.  He  here  principally  alludes  to  the  £1^ 
filiceous  earth  dilTolved  by  fixed  alkalis  will  not  f< 
from  them,  even  when  neutralized  by  alkalis,  as  1« 
a  fufficient  quantity  of  water  required  to  that  ef 
prefent  ♦. 

Dr.  Black  afks  ;  '^  How  and  by  what  means  is  tb 
^^  ceous  earth  diilblved  in  water? — Is  the  hot  water, 
"  own  accord,   poflefled  of  the    power  of  difiblvir 


•  Without  inculpating  the  ingenious  Dr.  Black  for  th 
deficiency  in  his  acquaintance  with  the  expeiiincnts  ina^c 
German  Cheniids,  I  cannot  avoid  remarkingy  that  I  havt 
«arlier  period,  known  and  defcribed  that  property  of  (i 
earth.  See  my  CUmißb^  Unwrfiicbung  des  Elaßijbin  Sta 
Brafilien,  im.  6.  B.  dor  Schrift,  d.  terU  Gefellfcbaji  Ns» 
Freunde .  11S5. 


at  Bjjuu??j  ///  IcrunuL  40^ 

^'  eaith  ;  or  can  this  [u-  cfilchd   or.l\'   !^v  t.h.:  means  of  the 
"  intervening  alkali  r*' — In   anlwcring  thcfc  qucftions,  he 
does  not   approve  of  Bergmannes  opinion,  that    the  folvent 
power  of  water,  affifted  by  heat,  is  alone  fufEcient  for  this 
cScd«     He  rather  thinks,  that  the  alkaK   is  the   efficient 
caiife  of  this  folution,  and  the  heat  merely  a  means  of  pro- 
moting it.     In  his  opinion,  a  chemical  combination  of  the 
^^fikxwith  alkali   is  always  prefent,  when  water  exerts  a 
diilblving  power  on  the  earth,  and  this  idea   he    fupports 
bf  the  example  of  the  agency  of  hot  aqueous  vapours   upon 
gbfi.    The  doubt,  which  might  be  raifed  againft  it,  from 
the  difproportion  of  thefe  two  fubftances  to  each  other  in 
thelceandic  hot  fprings,  he  wiihes  to  obviate   by  dating, 
dat  the  (ilex  had  originally  been  united  in   (hem  with  a 
much  larger   portion  of  alkali  \  but  that,  fubfequently  to^ 
die  (blution  of  this  compound  in  water,  part  of  the  alkali  * 
had  again  been  neutralized  by  acids,  or  acid  vapours,  that 
combined  with  the  fluid.     But  there  is  no  neceflity  for  this 
mode  of  explanation ;    as  it   is  manifeft  by  feveral  fa£ls, 
Att  filiceous  earth  alone,  if  under  favourable  circumftances, 
it  Ibluble  in  water,  without  the  concomitant  aid  of  alka- 
,.    line  ialt. 

Moreover,    this  opinion,   that   the    filex  exifts   in   the 

above  mentioned  fprings  in  a  ilate  of  chemical  folution  by 

foda,  feems  likewife  to  have  led  Dr.  Black  to  prefuppofe 

this  alkali  in  thofe  waters  in  the  cauflic  ox  pureßate^  that 

'^frtt  fr9m  carbonic  acid-y  bccaufe    it   is   allowed   on   all 

hands,  that,  in  this  ftate  only,  is  it  capble  of  efFeding  this 

folution.    Yet,  not  to   mention  that  no  proof  is  given  of 

this  hyphothefis,  there  occurs  no   inftance  in  nature,  upon 

which  toeftablifh  its  probability.     The  very  eftcrvefcence^ 

that  cnfued  on  faturating  with  acetic  acid  the  faline  refi- 

flue  left  by  the  evaporated   water,  would  prove   the  con- 

^t^y  i  unlefs,  indeed,  it  be  objefted  to  this  argument,  that 

^  alkali  had  attracted  the  carbonic  acid,  during  the  eva- 

AWMÄW  of  the  watcn  d  d  3  XL.1^ 
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XLI. 
CHEMICAL  EXAMINATION 

OF    THE 

SILICEOUS  TUFA,  (KiefcUuff.) 

From  thi  Geyfer^ 

xN  the  fame  manner,  a^  mineral  waters  impregnated  wkh 
lime  depofit  the  calcareous  tufa  in  various  forms,  do- de 
hot  Iprings  in  Iceland  depcrfit  their  ßlia^us  ii^redieht  vx 
tne  form  of  tufa.     It  is  likewifo  of  this  ßliaviu  tufa  that 
the  wonderful  pipe  and  bafon  confift,  which  the  Gijfir^ 
the  largeft  of  the  fprings  in  Iceland,   has  formed  for  itfdf^ 
Von  Trail  found,  in  the  year  1772,  the  circular  orifice  of" 
that  pipe,  whofe  depth  is  unknown,  and  which  the  igno» 
rant  Icelander  cotifiders  as  the  gate  of  hell,  to  be  19  feet 
in  diameter.     On  the  upper  part,  the  aperture  widens  in 
the  form  of  a  large  bafon  of  60  feet  in  diameter,  and 
whofe  exterior  border  is  9  feet  higher  than  the  pipe  itfelf« 
From  this  pipe  the  water  fpouts  out  feveral  times  in  the 
day,  by  gufhes,  at  unequal  intervals  of  time,  with*  power- 
fhl  force,  and  fometimes  to  the  height  of  above    XOQ  feet. 
What  a  grand  fight  muft  it  afford,  to  fee  a  column  of  boil- 
ing water,  19  feet  in  diameter,  rufh  up  to  fuch  a  height! 
To  form  an  idea  of  that  column  of  water,  let  it  be  com- 
pared with  the  moil  celebrated  artificial  fountains,  for  ez« 
ample,  that  on  the  CarUbtrg  near  Caffil  in  Hiffia^  which  b 
only   14  inches  in  diameter,  and  hence  is  more  tbaa  16 
times  fmaller  than  the  Geyfier. 


,   » 
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^H  As  the  filiceous  »ra  produced  by  this  fpring  is  to  be  tntt 
^^prith  only  in  few  collcäions  ;  and  »,— beßdes  the  Ihcrt 
iCQMuit  given  by  Bergmann,  in  his  treatifc  Dt  PreiuSU 
fticaniiisj — no  other  chaxaäerillic  defcription  of  it  exiltl, 
I  here  tnfen  that,  which  Karjitn  hu  dnwu  fron»  the  {f%- 
citncos  in  mf  poiTeffion. 

SILICEOUS  TUrA. 

**  lu  cahur  if.  partly  reidlß-whitr^  and  externally  Ipcdc* 
**  led  with  cochineat-red;  partly  grtyijh-vihitr^  with  yell»» 
"  ifh-grey  ftripcs. 


( 


*'  It  occurs  in  majftve  lumps,  and  alio  dintkulaui^  ffc 
'  nitd^  and  moft  finely  botryoidal, 

**  Its  exterior  furfacc  pirfeUly-duU. 

"  But  internally  partly  duU^  in  part  highly  gUttfrtag.  and 
"  then  trf  a  ßliy  lujtre  j  here  and  there  a  little  rtJpUndtmt. 

**  Its  fraSure  partly  camfa^,  and  totally  ßaUswheidal,  or 
*<tiffn»n}  paniy/irsui. 


* 


*t  It  breaks  into  indetcrnninate  angular,  not  very  (harp 
**  fagtncnu. 

•'  It  confiÄs,  when  conchoidal,  oi  ßntly  graiind  inftilaled 
**  pieces  i  when  of  uneven  frafture,  it  then  is  found  in  fe- 
*  larztc  thin  and  turvtd  tißactaui  pieces ;  and  its  fibrous 
'*  varieties  prefcnt  no  detached  pieces. 


t**It  is  alfo,  moi 


**  It  is  alfo,  more  or   lefs,  ßrsngly  tranjfar^t  en   tht 
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:».^  S^rm^induratifl  i  may  be  fplit  in  pieces   without  any 
H^tfi^  difficulty i  is  very  brittU^  and  of  little  weight,** 


wV 


j^«//f   ^^itfibrws  variety  has  always  the  luftre  of  filk,  and  the 
**    *  "  fibres  crofs  each'other  in  fuch  a  manner,  that  its  infide  hü> 


*<» 


'  a  cellular  appearance. 


'  For  the  following  analyfis  of  the  Jiliceous  tufa  from  la- 
land^  I  have  choTen  ukt- fibrous  variety,  whofe  fpecific  gra- 
vity is  ==  1,807. 

'  OfU  hundred^  grains  of  it  were  finely  triturated,  and 
ignited  for  two  hours,  in  a  filver  crucible,  with  four  times 
its  weight  of  mild  pot-a(h.  When  the  concreted  mafs  had 
cooled,  I  poured  water  upon  it,  faturatcd  it  to  excefs  with 
niurlaitic  acid,  and  filtered  it  after  forne^  digeftion  \  upon 
which  thtfiliceous  earth  remained  behind  in  its  ufual  flimf 

form. 

..."  '   ■      .  ■ 

The  acid  fluid,  being  afterwards  faturated  with  mild,  or 
carbonated  pot-afli,  was  rendered  turbid  by  it;  and  depofit- 
cd  a  flight loofe  precipitate;  which,  colleded,  waihed,  and 
deficcated,  weighed  3  grains ;  but  when  re-diflblved  afrefh 
inniuriatic  acid,  it  likill-left  i  grain  oifilex. 

The  folution  ftill  contained  2  grains  of  di/Folved  matter,, 
namely,  \  grain  of  oxyded  iron^  and  if  grain  of  aluni' 
nous  earth.     Thefe,  likewife,  were  feparated. 

.  Hence  the  ingredients,  found  in  the  above  100  g^ins 
of  zmaykA  fibrous  fiUcecus   tufa^  from    the   Gejfer^  coo*     , 

fiftcd.  of: 

Silex 98 

I 

jflumtne       .     .     .     •        1,50  ! 

Oxy4  of  iron     .     .     .      0,50 

100 

«;    ■  ■  XLU. 


\ 
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XLII. 
CHEMICAL  EXAMINATION 

OF    THE 

ELASTIC  QUARZ*, 

(Sand-fiitfer,  ßexiUe  Sand-fione) 

From  Brafd. 


\  1  HE  lingular  elaftic  flexibility  fu  rcldom  occurring  in  the 
nineral  kingdom^  in  which  this  fof£!,  in  its  form  and  ap- 
pearance,  refembles  novaculite  (Turkey-hone},  has  attraA- 
cd  the  attention  of  Naturalifts,  but  at  the  fame  time  has  led 
miny  perfons  to  doubt  its  exiftence  as  a  natural  fiibftspice, 
ml  to  fufpeft,  that  this  may  probably  bea  produä  of  art. 
It  comes  from  Brafil,  near  rUL-nca^  the  principal  town 
of  the  province  of  Mlnas  GtraeSy  which  h€t  was,  for  a 
while,  kept  a  fecret.  There  it  occurs  in  not  very  thick 
ftnta,  whofe  hanging  axid  ßading  fides  are  cafed  over  by  a 
grey  cruft  of  \  inch  thick  \  and  from  thence  it  was  brought 


*  Schriften  der  Berliner  Gefellschaft  Naturforfchendcr  Freunde. 
^>  B.  1785,  pag.  32a. — ^The  miners  indicate  by  thefe  expreifions 
the  greater  or  lefs  Hope  in  the  flrata,  though  chiefly  with  refe- 
rence to  rakcm*veinsy  not  fully  perpendicular.  The  hanging  fide 
is  that  towards  the  day,  and  is  alfo  called  hanger ;  and  the  hading 
fide,  which  likewife  gucs  by  the  nume  Udger,  is  the  under  one 
Mxt  to  the  bed  of  the  ftratum.  See  Williams's  Natural  Hißofy  of 
i^  Mineral  Kingdom,  %vo.  Edinb.  ?799*  vol.  I.  page  %6^. — 
Tonil. 
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It  weighed  one  grain;  of  which,  however,  only  |>  gnia 
(Tan  be  reckoned  as  9xji  of  iron,  entering  into  the  lOO 
grains  of  the  decompofed  foffil. 

■ 

t)  At  laft,  by  faturating  the  folution  widi  carboQated  pot- 

afh,  a  tender  earth  was  thrown  down ;  wHich^  after  wafli- 

ihg,  drying,  iind  ignition,  weighed  %\  grains ;  and,  esamio- 

ed  bv  means  of  fulphuric  acid,  was  found  to  be  alutmmus 
earth. 

Conftquently,  hundred  parts  of  elaßU  quarz  from  Breßl 
have  yielded : 


Stlex  .  . 
Alumtne  • 
Oxyd  of  iron 


96,50 
2,50 
0,50 

99>SO 


There  are  fometimes  very  fmajl  blackiCh  grains,  like 
points,  mingled  with  this  ftone.  As  thefe  probably  are 
garnets,  or  cryftals  of  horn-blende,  it  feems  that  the  portioa 
of  iron  and  alumine  difcovered  in  the  foffil  chiefly  proceeds 
from  them. 


XLin. 

CHEMICAL  EXAMINATION 

OF  THE 

GLASS-STONE    (Hyalilc), 

From  Dauphiny'. 


i 


As  the    term  Sberl  was  formerly  ulcd   in   too  vague  a 

tnfc;  to  remedy  this  uncertainly,  it  has  been  found  neccf- 

'ftry  to  confine  its  mi  nera  logical  figniiicatlon  within  narrower 

limits.     On  this  conTideration,  the  foffil   here   treated  of, 

-which  Heme  dt  I' Ifle  has  firft  introduced  into  public  notice, 

by   the   name,   Sch'irl  tranfpareni^  Unticulairt,  but  which 

faas  fincc  become  more  known  by  that  of  VUleuSthÖrly  could 

DO  longer  be  ranked  under  that    head,     ff^er^r,    therefore, 

claiTed  it  as  a   diJlini5t  Ipecics,  and  given  it  the  name^ 

"bumerfiont.     But  it  atfo  has  got   other    names,   fuch  as, 

'lafs-ftaru^  w  Haylitt,  Pfiudo-ß'erl^  Ghß-ßi'erl,  Oifanniu. 

It  was,  for  the  firfl  time,  difcovcrcd  in  Daufhiny^  chiefly 
at  Beurg  tf  Oi/ani  near  AlUmons ;  partly  upon  a  blackiÖi- 
igrcy  horn-blcndc-ftate,  partly  in  the  clefts  of  a  greenifh-grey 
gneifi,  already  fomewhat  foftcned  by  decay,  where  iC 
I  accompanied  by  quarz,  amianth,  and  cryflaUized  si£tino- 
Moft  of  its  cryftals  are  upright,  and  their  leading 
l^re  is  very  comprefled  rhomboidal  parallelopipedons  or 


'.  See  Ma£a4m  für  Die  Niturk^inde   Hdvecien».  1.  B.  1787 


4lB     ,  XLIIL  Clumkal  Ezanunalio»  of 

f)  In  order  to  deccunpofe  the  felenite^- 1  boiled  it  duriflg 
<}uaiter  of  an  hour-witli  aTolution  of  caHniiuified  pot-alb^ 
Aich  a  proportion  as  made  the  alkali  r  pcedpniinate.  Tl 
ckrth  left  Whihd  weighed  a6{  gcains,  after  wafliing  u 
torre&äicH);  and  proved,  .upon  trial»  ta  be  a  higMj  pcu 
carbonat  of  lime.  Therefore,  fixice  nine  parts  of  cnid 
calcareous  earth  afford  \xf  ignition  fiv<  parts  of  bR^ot  € 
quick-lime,  the  above-mea^oned  26|igrainsare  equat  t^  14 
grains  of  calcareous  earthy  freed  from  water  and  carbonic 


I . 


■-i)  -Tfcoft4ii  grains  of  e»rth  {^\  together  with  thcaj 
grains'  {hy^  •  whieh  I  took  for  alumnus  tvcre  combined  witk' 
three  drachms  of  coaceotrated  ütlphctrir  acudj  and  then  d^ 
luted  with  fome  yfroxrx^  T^ic  mixture  exhibited  a  pleaÜRg' 
rbie^cöloar;  but  whith/.on  inrpifFatir^  the'fliiid  almoftta 
JryneAj  pafled  into  a  light:  blue :  ihewing  thns  :tbe  prefencp 
of  a  'Tmall  tracer  -  V>f  tnanganefe.  On  being,  rö-diflolved.  ifli 
watery  it  yet  depbflted  fome  fiUcetmi  earthy  weighing  3^ 
t^rikidS)  after  ignition. ,  By  fubtnuäing  thefe  from,  the  foi«>! 
going  44  grains,  that  w.are  held  iirfolution  by  the  fulphuric 
atfidher^  employed^'  thr  quailtity  of  alumiTtcus  earth  (axah 
ik  ihe  foilil  is  reduced  to  40^  grains. .  / 

'  /)'  iVbe  aflUred  that  this  ingredient  is  puce  aliuninc^  no«, 
accompanied  by  nS^iieiia,'^ i  heated  the  foluti<m.ta  the  de*^ 
grce  of  boiling,  and  gradually  faturated  it  with  elutriated 
chalk,  until  it  eflTervefcedno  moksy  and  no  ;uHd;  could  .l)e-ob- 
fcrired  to  predöinin^e.  After  ^ntle  boiling.  foMudf-sa* 
hour^  I  filtered -the  fluid,  reduced:  its  quantity  by  eynpom 
Ücki  and  feparated  cfae^felcnite  ;wiuch  yet  appeared.  Ho#f 
evef,  tiö  fign'^if*  fulphated  niuKgnefia  couMib^  perceiyed  1ft 
the  folution,  either  by  the  tafte  or  by  re-agents.  I 


Thu 


Hyalite  from  Dauphiny.  419 

S  the  decomparcd  157  grains  of  hyalite^  from  Dauph- 


^•^'U 


^VV.-V.-a-'\A}i  .•  l-:v 


Buyl^ir 


'■) 


fmn^  ind 
r  that  of 


man^anefe      ii\ 


^v^y^t^^Xti  garu  contain : 


8'.7S 
.  40,2s 
•  M,7S 


.    «5 


li;^Vr*,»lHl  ««(Jfln^f 


15,6 

„9,6 
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fc.£XAMINATIÜN 


j,i  yOP  RAS  E, 
j^^mtimt  Green  Earth  ". 


:  ^  X  naniral  piodu^l,  hitherto  n»? 
■^  rinad  ncxr  the  village  KsJtmaL,'a: 
^iKjItrierg ;  where  it  occurs  in  tta 
■e  jt  1  foft  fcrpentine  rock,  cogfl!» 
MW.  chalcedony,  opal,  albeit,  nie, 
«tf  •icber  fpecies  of  earths  f, 

^rn«  in  flating  the  conditucnt  parbof 
,  -mnioBS  chitfly  differ  with  refpeä  » 
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r  changed  to  a  blueifh-grey ;  and,  by  a  fecond  torre- 
(idion  and  quenching,  into  a  blueißi-whitc.  The  ftone 
loft  1 1  ptr  (flit,  by  the  ignition,  and  became  fo  foft,  that  it 
admitted  or  being  eafiiy  ground  to  a  very  fubUc  powder. 


Thrtt  hundird  grains  of  this  powder,  mixed  with  twice 
their  weight  of  dry  carbonated  foda,  were  Aibjeiied  to  a 
low  red-heat  for  fomc  hours,  in  a  velTcl  made  of  porceUin- 
eliy.  The  mafs  was  then  powdered  while  yet  warm,  and 
digeded  with  water.  The  folution  acquireda  dirty  brown  i  lb 
colour,  and  left,  upon  fiitration,  a  grey-yellow  refidue  of 
44  grains  when  edulcorated  and  dried.  It  pafTed  coloutlefs 
rhmiigh  the  filter,  and  by  faturaiion  with  muriatic  acid,  it 
fielded  a  copious  precipitate  i  which,  collefted,  waOicd, 
dned,  and  ignited,  confifted  of  268J  gnias of ßlUeeus earth. 

i)  Upon  the  44.  grains  of  refidue,  that  were  feparatcd  on 

dilli>lving  the  ignited  mafs  in  water  (o),  introduced  into  a 

I  Wort,  I  poured  ti^ht  times  their  weight  of  nitro-muriatic 

|JOd,  and  digefted  them  together.     This  done,  I  abllra<£tcd 

t  grcateft  part  of  the  acid,  and  what  had  diftillcd  over  I 

jpon  the  contents  of  the  retort ;  digefted  it  once 

\  and  then  filtered  the  whole.     There  remained  on  the 

r  a  wbitCf  loofe  ßlicisus  larth^   weighing  aoj  grains 

B  ignition. 


]  To  the  filtered  folution  I  added  caußic  ammoniac  in 

Its  colour,  which  before  was  of  a  dilute  green, 

rned  blueilh ;  and  a  little  browni(h  matter  fell  down  in  the 

I  of  (lime.     Upon  this  precipitate  nitric  aqid  was  af* 

d  in  a  fmall  retort,  and  again  diftilled  off  from  it.     This 

iSon  and  abßraiftlon  were  repeated  twice  more ;  and,  at 

,  the  retort  was  ftrongly  heated  to  rednefs  upon  char- 

The  reftdue   I   tlien  dilTolved  in  weakened  nitric 

A  brown  tKjd  ef  irtn  remained,   aauninün^  to  ^ 

<  <  J  %tüitt 
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grain,  whicb>  diflblvcd  in  muriatic  acid,  afforded,  with 
PrufHan  alkali,  a  deop  blue  ;  and,  v^ith  tindure  of  galls,  an 
ipk'black  precipitate.  Whence  this  portion  of  iron,  as  it 
is  fo  ünatl,  can  have  iiq  fharc  in  producing  the  green  colour 
of  chryfoprafe. 

From  the  nitric  folution,  cleared  from  iron>  carbonated 
ammoniac  precipitated  \  grain  of  loofe  aluminous^  eartl, 
weighed  in  the  dry  ftatci  but  for  which,  in  the.  ignited 
ftate,  only  J  grain  can  be  reckoned. 

I 

No  trace  appeared  of  magnefian  earth. 

d)  Thefolution,  fupcr-fatuatcd  with  cauftxc  aaiiiioniac(f)y 
was  tried  for  lime ;  and  with  this  view  combined  with  car- 
bonatcd  foda«  -The  precipitate  produced  was  carbonat  of 
line.  Upon  deficcation,  it  weighed  4i  grains,  which  d^ 
note^'i  grains  of  calcareous  earthy  in  the  ignited  ftate. 

r)  The  fluid,  from  which  this  lime  ha4  been  feparated, 
ftill  prcferved  its  blueifli  colour  (f ),  and  yielded  no  precipi- 
tate, either  with  acids  or  with  alkalis.  For  this  reafon,  it 
was  diftilled  to  drynefs.  There  remained  in  the  retort  a 
ycllowifli  faline  mafs,  which  again  made  a  green  folution 
with  water.  When  this  folution  had  been  combined  with 
mild  pot-afh,  it  depofited  only  a  flight  portion  of  a  white- 
greenifli  earth  -,  the  remainder  would  not  precipitate,  not- 
withftanding  all  my  endeavours :  therefore,  I  drcyped  into 
the  mixture  as  much  nitric  acid  as  was  neceflary  to  xiM- 
lolve  the  precipitate,  and  treated  it  with  pruflGuit  of  pot- 
afh,  until  the  whole,  was  feparated.  The  collp£led,  walh<4i 
and  dried  precipitate  had  a  fea-green  coloi^r,  and  weighed 
17  grains. 

■  :        ■    I  .  ■•  ■    ■       ■ 

■ 

f)  In  this  precipitate,  therefore,-  that  conftituenC  part  of 
^ryfoBpife  was  coiitwied)  on  which  "its  gften  colour  de« 

\  ^  pendi. 


;•..,; 


■.  ;;ii.j,  by  i:s  lii-'.u:'.-,  iviil  ncvjr  iliilolvc  in  c.'.ulhu 
.:":iiac,  nor  ever  proJuc;:  wicb  it  a  blue  colour.  Belidei», 
.:  would  have  been  precipitated  ot  a  deep  blue,  by  the  Pru(- 
fian  alkali,  with  wliich  it  was  trlcJ  (r);  and,  laftly,  the 
oiqrd  of  iron,  of  which  there  cxiits  o:^lv  :i  very  flight  pcr- 
tion  in  the  chryfopraf.;,  had  already  before  been  feparated  (i ). 
Neither  can  it  be  f^.iil,  tliat  £opptr  forms  an)  part  of  tlia^ 
precipitate.  This  metal  does  indeed  diiTolve  of  a  blue  co- 
kxtr,  in  ammoniac,  as  dv>cs  the  alx>vc-mentioned  precipi- 
tite;  but  as  this  property  does  iK>t  exclufively  belong  to 
copper  alone,  no  deciilve  conclufion  can  be  deduced  piercly 
&01D  this  circumftancc.  Moreover,  the  bright  aqua-marine 
tdour  of  this  precipitate,  produced  by  means  of  pndEated 
pt-ifl^  has  abfolutely  nothing  in  common  with  the  red- 
krown  colour,  with  which  copper  always  prefcnts  itfelf, 
vhen  thrown  down  from  any  iblveiit  by  tk&t  precipitant» 

But  the  nvA  convincing  proof  of  the  total  abfeoce  of 
copper  in  this  inftance  was  afforded  by  the  following  ex- 
periment :  I  expofed  the  1 7  grains  of  the  greentih  precipi- 
tate (e)  to  red-heat,  in  a  crucible,  and  fu!)jc6led  the  black- 
kifsnrn  refidue,  which  weij^hed  feven  grains,  to  vigorous 
'igcftipn  in  nitric  acid.  By  this  treatment^  a  (light  quail- 
iky  of  iron,  originating  from  the  Pruflian  alkali  employed 
:fcr  the  precipitation,  was  depoTited ;  and  all  the  remainder 
afiirded'  a  green  folution  with  nitric  acid.  This  I  diüri- 
iMcd  into  two  phials ;  putting  into  the  one  a  piece  of  |x>- 
äliöl  iron»  and  into  the  other  a  ftick  of  zinc.  But  innei- 
ther  of  them,  both  in  the  cold  or  heated^  could  the  leaft  indi- 
cation of  copper  be  obferved. 
-I  ^  ■ 

t)  After  I  was  thus  fiilly  certain  that  no  copper  was- 
prefent,  I  could  not  account  for  this  conftituent  port  of 
dvyfoprafe,  otherwife  than  by  taking  it  for  cxyded  tuckeL 

\ 
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This  conclufion  was  corroborated  by  all  the  phenomeoa 
above-mentioned,  which  wholly  refembled  tbofe  of  other 
experiments  which  I  made,  by  way  of  trial,  with  an  oxyd, 
prepared  from  the  utmoft  pure  reguline  nickel. 

Being  accuftomed  to  repeat  thofe  experiments,  which  leaJ 
to  new  difcoveries,  in  order  to  fecure  myfelf,  by  the  agreo« 
ment  of  the  refults,  againft  accidental  miftakes,  I  fubjeAed 
another  quantity  of  chryfoprafe  to  analyfts. 

The  blue  folution  of  oxyd  of  nickel  in  ammoniac,  wUck 
I  then  obtained,  I  diftilled  to  dryneft  from  a  retort;  after 
which,  I  roafted  the  refidue  with  wax,  in  a  gentle  best, 
and  tried  to  reduce  it  to  the  reguline  ftate  upon  charcoal,  bf 
means  of  borax  and  fufible  phofphoric  (alt.  The  reduAvMi 
fucceeded  with  either  flux  \  but  it  required'  to  be  ftrooglj 
affifted  by  the  blow-pipe.  While  reducing  with  borac,th6 
metal  would  not  eafily  run  into  a  button  \  but,  with  die 
phofphoric  fait,  it  proved  fomewhat  more  fufible,  and 
yielded  a  white-grey  bead,  that  exhibited  a  (hining  polyiN« 
dral  furface,  and  a  finely  grained  fraäure« 

Thefe  metallic  buttons  were  too  few  to  admit  of  a  fiirdier 
examination.  For  this  reafon,  I  endeavoured  to  prKure 
more  of  them,  which  I  efFeded  by  decompofing  the  green 
earth  of  chryfoprafe,  defcribed  in  the  following  fedioo; 
and  the  third  fedtion  will  (hew,  that  thofe  feven  grains  of 
the  precipitate  obtained  by  Pruffian  alkali,  and  ignited  (/j, 
denote  %\  grains  of  metallic  nickel  \  or  three  grains  of  poic 
9xji  •fnkkily  when  heated  to  rednefs. 

Whence  the  conflituent  parts,  produced  from  the  JOt 
grains  of  cbryfopraft  decompofed,  are : 


Silu 


and  ilf  concomitant  green  Earth.         425 


SiUx    .    .    , 
Jkmiu     .     . 

')      ■ 
»)     • 
')     • 

20(f 

a88,SOg 
0,»5 

Lim,      .     .     . 

•     •<)     ■ 

»■SO 

Oxjtt  if  inn   . 

•     ')     • 

Otts 

Oxydtfmckii 

■    S)     ■ 

3 

294,50 

Lofs,  which  the  chryfuprafe  fuiFcrs  by 
ignition,  and  chiefly  coiififls  of  par- 
ticles of  water       a)       5,50 
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iWith  this  proportion  of  the  conftituent  parts  of  chryfo- 
kfe,  the  refults  of  fevcral  of  my  experiments  agree  pretty 
dl.  Yet  J  readily  admit,  thai,  on  repeating  fuch  experU 
esis,  Tome  fmall  differences  may  lake  place,  efpectally  in 
eporlionä  of  iron  and  nickel,  fince  tlie  green  colour  of 
U  fbllil  (q  often  varies.  In  like  manner,  I  have  romctimes 
feovered  more  fenfible  indications  of  magnefi^n  earth, 
Hugh  never  amounting  to  more  than  i  per  cent. 

SECOND  SECTION. 

Attains  of  the  Green  Earth  of  Chryfoprafe. 

a)  Among  the  varieties  of  the  glittering,  fattifh,  green 
inh,  that  fometimes  accompanieg  chryfoprafe,  I  feleäed 
it  for  the  prefent  enquiry,  which  by  its  uniform  apple- 
^n  colour  is  diftinguiOicd  from  the  others,  as  the  moft 
re  and  lead  contaminated  with  heterogeneous  matten. 
Upon  fir«  hundrid  grains  of  this,  put  in  a  retort,  I  poured 
ir  times  their  weight  of  an  a^ua  ngia,  compofed  of  three 
ts  of  muriatic,  and  one  of  nitric  acid,  and  at  fivft  i\- 


I 


geftcd  them  for  a  while.     The  adion  of  the  acid  upoii  dser 
cacth  was  atteiKted  with  an  e:(tricatian  of  yellowUh  va- 
pours.     That  portion  of  the  acid  which  pafied  over  was 
pouood.  back  into  the  retort^  with  the  addition  of  one  part 
of  frcfi»  nitric  acid ;  and,  after  a  fccond  digeftion,  diftilled 
oiF  to  4|ioderate  dryiaefs.    The  remaining  maft,  whofe  greei» 
colour  lyas  now  changed  into  a  yellow,  was  again  digefted 
with  the  acid  that  had  been  abftrafted^  and  next  feparated 
\j  filtering  from  the  indiflblvable  refidue. 

V)  This  refidue,  whidtrefiAed  the  attack  of  the  digefting 
acid,'  confifted  of  a  very  tender, .  loofe,  dazaUng-white,  ami 
glitt«ring^/S/ir^tffri  earthy  that  weighed  105  grains  after  de- 
ficcatioo  in  a  red-heat.  I  mingled  and  ignited  it  with  210 
-gtiins  of  carbonated  pot^afli ;:  upon  which  \  tricaiateJ  the 
4n&  wkh  water,  fiiper-faturated  it  with  nitric  acid,  digdtal 
jWdA  fikersd  it«  In  the  Atid  that  pailcd  threegb  the  piper 
Aothing  couli  be  found,  except  am  grain  of  filez« 

r)  The  folution,  fcparated  front  the  iilex  (it),  had  a  green 
.tfoknir.  It  was  combined  with  carbonat  of  pot-afli,  ant 
the  precipitate  produced  was  edulcorated  and  dried  in  the 
air.  This  precipitate  had  a  pale  green  colour,  like  the 
crude  earth,  and  weighed  280  grains.  By  way  of  previous 
escamination,  I  diilblved  one  fifth  part  of  it  in  muriatic  aci(i> 
and  tried  the  folution,  which  again  exhibited  its  ociginal 
green  colour,  in  the  following  manner : 


r    •         » 


^  ett)  Ammomac  threw  down  a  white  green  precipitaüy 

which,  on  adding  more  ammoniac,  in  part  fe-diflblv^' 
i'        and  produced  a  blue  tindiit^e. 

:      '    ^)  By  means  of  pruffiated,  pt-afl^   a  copiottft  f^ 
frtea  precipitate,  inclining  to  bliie^  fell  dowiu 

7)  rtnBw^ 


and  Us  cone omila at  green  Eartli.  4a« 

y)  Tittilurt  if  nui-^alls  produced  2  faint  ink-dolour, 

i)  With  aUaline  fuipburtt  ihere  arofe  2  bUcki/h 
*  precipiUtc. 

I  In  the  remainder  of  that  fifth  pBftof  «htnWrflirlff 
t  foliition  I  immericd  a  polißtä  inn,   which'  became  tar- 
I  iiilbcd,  of  a  grey  colour;  but  no  fign  of  copper,  either 
in  a  cold  or  q  warm  teinperature,  apjuared. 

I  The  other  four-fifth  parts  of  the  green  precipitate  (f), 
1  now  contained  one  half  ounce  nf  rough  earth  of 
ehryfoprafc,  cleared  from  filex,  were  diflolvcd  in  nitric  aciJ, 
and  treated  with  an  over-proportion  of  carbonated  ammo- 
niac, öiaicing  it  feveral  times.  The  fupcrnatant  blue  folu- 
rion  Vf3s  decanted  on  the  next  day  from  the  fcftdtie  ;  and  to 
this  Uli  frclh  portions  of  ammoniac  were  repeatedly  added, 
iit  ceafed  to  afford  3  blue  tinäure,  that  could  be  obferved. 


\  The  Telidue,  left  after  the  extra£lion  by  ammoniac^ 
l^a  loofe  white-grey  earth,  weighing  S5  grains  when 
he  air.  It  was  diflbived  by  digellion  in  nitro- 
htic  acid,  and  treated  with  cauftic  ammoniac,  until  no- 
P  more  fell  down.  The  light-brown  precipitate  then 
Incd  was  heated  to  redncrs ;  after  which  it  weighed  36 
Nitric  acid  was  next  afTufed  upon  ii  in  a  retort,  and 
again  abftraäed  by  diflillation  -,  and  this  abßra£lion  and 
liige&ian  were  repeated  twice  more.  I  then  urged  the  fire 
of  the  ooals  fo  as  to  redden  the  retort,  powdered  the  cal- 
cined refiduc,  difinlved  it  in  dilute  nitric  acid,  and  threw  it 
upon  the  filter.  There  remained  a  red  cxyd  af  iron,  which, 
«fried  and  deflagrated  with  wax,  was  atlrafled  by  the  mag- 
■K^  and  weighed  eleven  grains. 


I 


_U>dB3ß.4-ö'^Uii    d|;üi  >  .u^  I 


/)Tte 


436    XhiV.  Exdrntnaiiott  of  Cht'SJhplf'i^,  - 

liitd  beeh  cMploiyed  fbr  this  inveftigatiöH,  sife  6iii  foWow- 

•  b  ff 


.4 


i-;:^ 


'•  i  •■•! 


5//Srir  (firicc  105  grains ;Wcr<*T 

obtained  from  3Öo'>     b)     ...    o^gräiiB^ 
*    ^     grainsof  that  earth)  J 

Jlumtne     ....     .,  ".     './)     *     •     •  '^ 

Mqgneßa  .......    f)     .     .     ."  3 

jb/OTtf     .•  ,.     .     ...    ':'    .     .     ^)     ;     .     .^  I 

Oxyioflfon   •     .     -*.'..      ^)     .  ■  .  "# '  II 
Oxyd  of  nickel      .     .     .     .     •     /^)     311 

.     .     .     .     .     k)  2S    \     .  37,5c 

— 0  9  y  — ■- 

■  1  ■ 

Lgfej'Vci:^  nearly  approaching  that') 
*    wiicu  the  rough  earth  of  chryfo-  V     .     .;.,.,      9 1 »50 
praie,uijSers  by  rcd-hcat  J  .——— • 

•  .      ,  240 
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THIRD  SECTION. 

.  ^  ....  .      .      t  «.. 

Clofcr  Faamination  of  the  Portion  of  Nickel  con- 
.  tffined    in    Chryfopraje^    and    ii^    concofnitant 
(Sr^ai'Carth. 

.•  In  order  toej^amine  more  accurately  the  whitifl)*green 
jnetaliic  oxyd  that  eaters  kito  chryfoprafe,,  as  weliis  its 
concomitant,  green« eaith,  I  procured  another!  quantity  of 
it,  bj,  repeated  decompofitions  of  thofe  twa  fubftances,  {kr- 
fisroied  .in.  the  ouiiRer  b^ore  dcfcribed.  This  I  lbb|6Acil 
to  the  following  experiments. 

m)  Treated  vr\xhamm9mac^  it  üiöa  diiIblTe4>  and  jrtJsTded 
a  puce  blue  tiii^t;(n'e,|kQpgh'  lefs  (ktiitated  than  that  wfaiclrii 
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dif)'  tbc  folattoa  of  cupper  tn  amnioniAC,  made  with 
cproparCioBorLborcrdpcchiveiagrcdienu.  1/ nitric 
ffid  bcaffuledin  2 ^uantityz kittle  beyuiid  what  is  ncceflärf 
u  üturatc  the  ammoniac,  tbc  iWution  .Sf^cais  ot  a  light 
I^ifs  grcca. 

)  li.  entbidf  difiölved,  uid  with  effervcfcencc,  in  fu^ 
äciä.     It. UluivüÄgKTc  widi  thia  agreen  iolutlons 

I  »]  Ctrbtnattä  fat-afi  precipitated  that  oxyd  of  « 

I     ■.    ■..    ■  .-    „iy       t     %^.    :>,,.,V.     '■!,■: 

1^}  . /*r;i^SiM  ii^f^  of  tbc  &me^  b«  tbmewhst  dsriccr 


y\  Tinänre  of  galU  pfoJuced_  iiy  change  nof  turbid- 
siefs  i/i  iWe  fojulion, 

;)  -frj^nialtj  alialinc ßi!phnret  threw  down  a  greii 
■::■.:.■•  ay  ul'a  biack-lu'owii  pre(;if)itate ;  but  of  which 


,jj  Kcithcx. on  pa/^/Si:/^  ;Va», .nor.  on  z;«f,,any  thing 
a  metallic  nature  woulil  depofit;  the  folution  pro- 
tcjiJEynW  tome  wt-alt,  grej'  /pgts  on  thcic  metals. 

Ö  By^cxpouire  to  opeu  air.  this  folution  fliot  int» 
ar^  em^rafd-grccn,  rhoi^oidal  cryftals  ot ./ulpbjua 

Kcifty  which',  Sy   rbatlin^,   crumbled  Into   a  white- 

|^r»ai(h  powder. 

■ '  Tlie  gteeii' '  o^iyi   of   nickel,    tfied  «pOn   cSarcoal, 
■  11  iEüow  pipe,  ftletved  the  following  appearances:  — 

■)  Igniled  by  itfelf,  it  became  vs'tltl ;  tfut  iKeiiretf 
n  i^rpbfiÜOil  10  fufe. 

8)  With 
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fi)  With  Afnrjr,  affifted  by  a  continiied  ftrqun  of 
air  from  the  blow-pipe,  it  fufed,  and  was  partiallj  re- 
duced to  a  white-grey  metallic  mafs )  but  which  would 
not  run  into  one  finglc  button. 

^}  Ph§fphaUd  alkali  likewife  reduced  it  to  the  regu« 
line  ftate,  at  the  fame  time  that  it  more  readily  unkeJ 
into  one  bead.  The  glafs  globule  exhibited,  duriif 
the  aäion  of  heat,  a  garnet-red,  but,  after  refrige- 
ration, a  hyacinthine  colour. 

d)  I  now  attempted  Its  reduiElion  in  the  crucible.  Witk 
this  defign,  I  introduced  the  15  grains  of  metallic  ovjdi 
remaining  after  ignition  from  thofe  30  gruns  mentioned 
(2  Sea.  if),  into  a  crucible,  previoufly  mixed  with  the  fiunc 
quantity  of  refin,  and  three  times  that  of  calcined  borax,  and 
covered  the  whole  with  common  fait.  The  yeflel  wtf 
then  conveyed  to  the  melting-furnace,  and  the  fire  managed 
in  about  the  fame  manner  as  on  aflkying  copper«  Aftef 
cooling,  the  infide  of  the  crucible  was  found  lined 
with  a  thin  glazing,  on  fome  places  of  the  upper  part,  of  a 
green,  but  on  the  lower  one,  of  a  bright  hyacinthine  co- 
lour. The  mafs  itfelf  fufed  well ;  and,  on  breaking 
the  veflel,  there  was  found,  under  the  colourleft  ialio^ 
cover,  a  tranfparent  ligbt-brown  glafs,  and,  between  this, 
a  metallic  button.  This,  however,  being  refn^br/» 
bad  not  run  into  a  compadl  mafs,  but  was  only  con- 
glutinated,  conflfting  of  feparate,  fmall»  loofely-cohereot 
globules. 

This  metal  had  a  per(€<ä  meulUc  luftre,  and  a  gtef 
colour,  verging  to  the  red     When  freed  by  elutriariöi^ 
from  the  adhering  fcoria,  it  weighed  9f  grain's.     But  ^ 
here  and  there  fome  minute  grains  were  flicking  to  iä^ 
fragments  of  the  crucible,  not  eafily  fqtarable,  I  fluy  p^ 

pcrlj 


rly  ellitiute  them  at  J  grain ;  wherefore  the  weight  of 
B  wuiatlit  Htcktl  is  determined  at  lo. grains. 

•)  The  magnet  has  &ttra3ed  thefe  metallic  grains 
ith  fuch  rapidity,  that,  on  its  approach,  the  whole 
janticy  adhered  to  it  in  an  inftant ;  and  not  one  fir- 
le  globule  remained  behind. 

e)  One  grain  of  them  by  weight  afforded,  with 
TKlpburie  acidf  affilled  by  heat,  a  grafs-grecn  folution} 
Erom  which 

jr)  Ammcaiac  again  precipitated  the  metallic  part,  of 
bright  whitilb-gTecn  |  but,  on  being  affufed  in  greater 
uantity,  it  foon  re-diflblved  it  clearly,  and  of  a  fky- 
ilue  colour. 

>)  Five  grains  of  this  reduced  nickel,  diflblved  in 
ileic  atidj  and  thrown  down  by  Prufftan  alkali,,  then 
Bdulcoraced  and  dried,  gave  a  fea-green  precipitate; 
'hieb,  cxpofed  to  red-heat,  left  1 5  grains  of  a  granu' 
IT  relidue,  wholly  attraäiblc  by  the  magnet. 

•)  Thofe  metallic  grains  urged  by  (he  flame  upon 
iharcoa],  before  the  blow-pipe,  exhibited  no  difpofition 
Dmelt,  or  fufe,  but  turned  10  a  greenilfa  oxyd. 

f)  When  fufcd  with  borax,  they  lilcowifc  would  not 
readily  enter  into  fufion.     The  glafs  of  borax  turned 

and  opalce  1  and  the  metal  remained  in  it  in 
divided  flate. 

«)  But  with  fufible  phufphme  f.ilt  they  melted  pretty 

faon  into  one    fingle  bead,  of    a  polyhedral    furface. 

The  glaJs  globule,  which,  during  the  a^ion  of  heat, 

F  f  wa» 
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was  of  a  deep  garnet-red,   Tiecame  tranfparent  after 
cooling,  and  aflfumed  a  fine  hyacinth  colour. 

f  }Notwithftanding  that  all  thefc  fafls,  taken  together,  fuf» 
iicientljr  demonftrate  that  the  condituent  part  of  chryfo- 
prafe,  from  which  its  peculiar  green  colour  arifes,    is  a 
true  exyd  cf  nickel  \  yet  I  have,  for  the  fake  of  fuperabundant 
evidence,  made  other  experiments  with  an  oxyd  of  nickeli  j 
which  I  prepared  by  the  following  method. 

• 

A  portion  of  ore  of  nickel^  from  the  pit  König  DaviJy  oB 
the  Sauherg^  at  Annaher g^  was  coarfely  pounded,  the  purd 
pieces  feleded,  converted  into  a  grofs  powder,  and  roafiol 
in  {hallow  pots,  as  long  as  any  arfenical   vapour  exhaled.' 
The  powdered  ore  acquired,  by  this,  a  dirty  green  colooTi 
and  vegetated,  in  part,  into  ramified  figures.     This  oxyd  of 
nickel  I  reduced  with  black  flux,  and  obtained  a  yellowHt 
white,  brittle,  metallic  button,  of  eafy  fufion.     This,  bring 
once  more  calcined,  was  digcfted  in  a  retort,  with  an  qua! 
quantity  of  ftrong  fulphuric  acid;  after  which  the  acUwa$ 
aga'n  dirrillcd  over  to  drynefs,  and  the  refidue  re-diflblved 
in  water,  and  filtered.     At  the  beginning,  the  folutiondc* 
pcfiicd  fma!l  cryftals  of  arlenic;  and  when  thefe  had  been 
icmovtc,  the  lulphatcd   nickel   {hot  into    beautiful,  deep- 
green,  rhoir.boidal  cryftals.     This  vitriol  of  nickel  I  again 
dilli^Ivcd  i.i  water,  and  precipitated  it  by  means  of  carbonated 
pot-aft.     V'{iow  the  oxyd   of  nickel   thus  obtained,  when 
waflicd,   dried,   aiid    pulverized,    ammoniac     was  affiifei 
This  lait  loon  extracted  a  fir.c  blue  tinclure^  whicbj  fil- 
tered oft'  fri)m  the  rclldue,  was  i.uuiated  with  nitric  acid; 
and,  by  means  of  rr.WA  pot-afn,  all  the  wh!ti{h-grcen  earth 
which  it  would  viel  J  was  precipitated  from  it. 

With  this  oxyd  of  nickel,  extracted  in  this  way  fron»  ^^ 
ott.>  1  have  inilituted  various  experiments,  for  the  fake ^ 

trial  • 
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which,   to   avoid  prolixity,    I  fliall    not   pamcu- 

f  enumerate.  I  will,  therefore,  only  Ibic,  that  thi* 
■■  to  che  clTcmial  phenomena,  has  perfe^lly  agreed 

kthat  cxttaäed  from  chryfoprafe. 

\  Thofc  who  defire  Inrormacion  rffpcfting  the  habi- 
i  of  nickel  in  general,  I  refer  to  the  valuable  ireatifc  of 
■  on  thai  metal-,  where  he  relites  his  experiments, 
e  with  unwearied  patience,  for  the  purpofc  of  cxtrafl- 
the  regulus  of  fticlccl,  in  a  ftate  of  purity,  from  its  orc^i 
I  it  is  conft.intly  accompanied  by  foreign  nietallic 
inceS:  The  difficulties  which  take  place  in  thofe  pro 
,  I  have  found  confirmed  by  my  own  experiments  : 
hink  the  beft  method  of  obtaining  the  leguline  part 
Jeel  is  that  Jefcribed  above;  namely,  by  means  of 
miac  :  yet  the  produi^  becomes  fomewhat  expenfivc. 

e  chrj-foprafe,  on  the  contrary,  the  oxyd  of  nickel  Is 

d  with  other  metallic  matters,  a  very  flight  portionof 

reepted ;  and  fince  the  procefs  which  I  have  there  given 

;  fcrves   to  feparate  this  incoiifidetable  ferruginous 

edient,  we  may  I'afely  confider  the  melaUtc  nkiel,  pro- 

l  from  chryfoprafe,  or  iis  accompanying  green  earth, 

guA  in  the  ftate  of  the  utmaft  poßl/U  purity. 

To  this  aßertion,  howeverj  it  may,  perhaps,  be  ab- 
1,  that  the  nickel  obtained  in  that  way  ftill  obeys  the 

nugnet,  and,  therefore,  yet  contains  Ibme  iron.  But  has  it 
B  fit  been  unqueliionably  proved,  that  iron  alone  is  fub- 
jtfifd  to  the  law  of  magnetic  attraction  ? — Have  the  argU- 
I'lrais  which  Tarious  philofophers  have  brought   forward 


i"  HitnU. 


Opufc.  Pliyä.   et  Chim.  vol.  H.  page   131. 


XLIV.  Examiutttieu^fCkry/opra/t 

3  tiüi  fuppoGjion,  been  cMDpktdy  refined?— Wfce 
cesiiö  no  lonfrr  finds  tar  trxcx  of  iftxi  in  fMfC  Gl 
or  \a  pure  r.ickcl,  and,  ncvcnbeie&,  oUerves  tbe  nog 
*di  upon  it — can  his  doub^  whether  the  attraAh 
of  the  magnet  be  cor.£ned  ociy  lo  iron,  as  has  bee 
no  \K'tiintA,  'x  Uit\y  reje^cd  wiiho«a  any  ianhcr  b 
;ation; 

I  muft  J-«  mention  fomc  txperimtntt  relative  «  «lAr^ 
,  for  which   I  have   nfeJ  ihc  njbgh    <iirjfopnkt 

larious  oihcr  vitrifying  media. 

clutriatot, I  part, 

Carhmaud  pti-jißt^     ....        a  parts, 

d  and  fufcd  in  a  crucible,  afforiJed  a  violet-blue  glafs, 
h  deliquzfccd  in  the  air  la  a  biownifh  fiuid. 

S;    R]u^h  chr^ftpraji      ...       5  parts,                    | 

and  itt  ctmnmitant  green  Earth.  4ij 

1  a  be»)  of  reduced  nickel,  obtainei  ham  chryfo- 
efa]rn»Iudng  Huxl-s  ;  but  he  mi  (look  iu  uAUiK,  erro* 
nxüy  con£iciing  it  u  iroo. 

i)  R*mgb  chnjtprafe^  and 

Ctikintd  itrux,  in  equal  quantities, 

■e  a  blown  iraji^rent  glaft,  rcicmliling  rock-crylUl  of 
t  colour.     ( liMUti-:ipr.i}. 

i)  Prepared /7rV«w  tarlb    .     ,  80  grains, 

CarbmatrJ  fiWfi)     ...  63 
Oieyi  sfKiiidjfram  cljrjfapraj'e      3 
yielded  a  clear,  riulet-blue  glafs. 

{)  pKp:tTeiJiliteetti  earth     .     .      80  grains, 
Carhonattd  fot-aß)        ...       6^ 
Oxydvfnicktl,  from  the  ore  oK 
that  n 


*xyJgfnici<l,  from  the  ore  of'\ 
that  metal  oi  .innabirg^  ob-  f 
taineil  by  ihc  proccfs  men-  C 
tionedai  (t)     .     .     .  ) 


By  this  experiment  I  obtained  a  glafs  of  a  violet-blue 
colour,  perfeäly  refeinbUng  che  laß. 

«)  PnpiTcißieeaut  earth. 

Burnt  ijrKSf ;  of  each     ...    60  grains  of  each 
Oxyd  of  nickel  from  ehryfsfrofe        J 

produced  a  clear,  light-biown  glafs. 

»)   Prepared /^<>«m  ^nr?* 

Vitrified  phojpharic  acid,  pre- 
pared from  bones,  60  grains  of  each 
Oxjd  ef  nukeS  from  ihryfupraft  3  grains, 

r  f  2  t"e 
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have  afforded  a  honey«  yellow  glafs  y  but  which  did  not  be? 

come  entirely  clear. 

1)  Of  the  various  inferences  that  may  be  drawn  from  the 
preceding  faös,  I  will  felecl  only  a  few. 

Lehmanriy  to  my  knowledge,  was  the  ftrft,  who  observed 
that  chryfoprafe  afFbrds  a  blue  glaft  by  fufion  with  carbonat 
of  pot-afh.  This  obfervation  is  confirmed  by  the  experir 
ments  of  Achard^  made  on  the  fubjcfl  of  the  fufibitity  of 
various  fubftances.  The  foregoing  experiment  (•)  ibcws, 
that  this  blue  colour  folely  depends  on  the  portion  of  nickel 
contained  in  chryfoprafe ;  and  it  is  proved,  by  the  experi- 
ment ({[),  that  the  oxyd  of  nickel,  if  freed,  as  much  as  it 
practicable,  from  extraneous  admixtures,  poITefles  the  pro- 
perty of  tinging  glafs-^frits,  mixed  with  mild  pot-a(h,  of  a 
blue  colour,  on  their  vitrificatio;i.  But  what  can  be  the 
rcafon,  that  this  blue  colour  is  not  produced  by  means  of 
mild  foda  employed  in  the  fame  manner?  X^  what  caufe 
is  that  difference  to  be  afcribed  ? 

The  fame  experiments  alfo  prove  that  Le  Sage  *  was  in 
the  wrong,  when  he  aflerted  that  the  metallic  ingredient  in 
chryfoprafe    is    cobalt.     Befidcs    cobalt,    we    now    know 
fcveral  metallic  fubflances  capable  of  producing  a  blue  glafe, 
under  certain  conditions,  with  which   the  cheniift  ihould 
he  thorovjghly  acquainted,  before  h^  infers  from  this  the  na- 
ture of  any  metallic  fubibnce.      Thus,  cobalt  covers  ail 
fluxes,  (cnaii:els,  glafs-paftes)  blue;  while  ayyd  of  wolfrenL 
(tungften)  imparts  a  blue  colour  to  fuch  frits  only  as  ar^ 
mixed  with  phofphoric  falts,  leaving,  on  the  contrary,  tlwfc 


•  See  Analyfe  Cbim':queet  Concordance  des  Trots  RtgneSy  par  Mr, 
Sage^  torn.  II,  Paris,  1786^^  pag^  73. 
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I  ulaurlcfi  that  are  combined  with  borax.  In  like  manner, 
■  If  axyd  of  ittcitl  tinges  blue  the  frits  prepared  with  carbo- 
ii  t  of  pot-zih  i  but  brown,  thofe  into  which  carboiiat  of  fo- 
iJs,  or  borax,  enters;  and,  laftly,  it  produces  a  honey-yelhia 
ill  fuch  as  are  mixed  with  a  neutral  phofphai. 


Since,  therefore,  chryfoprafe  does  not  afford  a  blue,  but 
,  Sirmin  glafs,  when  melted  with  borax  ;  this  fafl,  together 
..ith  the  knowledge  that  no  trace  of  any  green  fympathetic 
ink  is  difcovered  in  its  muriatic  folution,  is  alone  a  fufficicnt 
evidence  of  the  abfence  of  any  portion  of  cobalt  from  that 
■  Jil.  Le  Sagt  tells  us,  indeed,  he  has  produced  a  blue  glafs 
urn  chryfoprafe  and  borax  ;  but  again  this  affertion  of  his 
^OLS  not  correfpond  with  experience. 
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« 

CHEMICAL  EXAMINATION 

ff 

^  •  OF    THE 

NOBLE  OPAL, 

from  CscbtrwenitTMj  in  Upper^Hungary. 

• 

IF  the  Noble  Opalj  cflFulgcnt  with  variegated  colours  [cbati 
oyant)  be  contrafted  with  the  colourlefs  rock-crj/tal  and  tie 
dull,  dark  coloured  ^mf,  it  would  hardly  be  poiliblc,  were 
it  not  for  the  conviciion  afforded  by  chemical  cxpcrienc«, 
to  be  perfuaded  that  the  chief  conftituent  part  of  thofc  three 
fpecies  of  ftonc?,  fo  diflimilar  in  their  external  appearance, 
is  the  fame  fimple,  pure,  filiceous  earth,  or,  at  leaft,  only  in 
exceedingly  fmall  proportions,  mingled  with  foreign  ingre- 
dients ;  and  that  it  is  only  the  difFcrence  in  the  ftate  of  ag- 
gregation which  modifies  the  one  to  opal,  the  other  to 
rock-cryftal,  and  the  third  to  flint.  ^ 

But  that  the  nohU  opal*  really  belongs  to  the  purefi  fort$ 
of  filex,  is  dcmonflrated  by  the  following  analyfis. 


•  £/?«^r  has  publifhed  \tih\%  M'lnerahgy^  vol.  II-  page  40»  f<^' 
an  ample  defcription  of  this  beautiful  ftone;  taken  principally 
from  the  valuable  opals  in  the  Imperial  Cabinet  at  Vienna,  W 
diftinguiflied  by  their  beauty  and  magnitude  ;  and,  befides,  frofl» 
thofeinthe  colle6lion  of  opals  of  Abbe  Neumann^  Dircäor  of  th* 
Imperial  Cabinet  of  Medals,  which,  perhaps,  is  the  moft  compl«^* 
in  its  kind.  Of  the  accurate  agreement  of  thofc  defcription^ 
with  the  originals,  I  had  the  plcafurc  of  convincing  niyfclf  byO^J 
own  infpc^tion,  at  Vienna, 
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A. 

A  piece  of  rough,  or  unwrought  noble  opal,  weighing 

y6|  grains,  was  expofed  to  fire,  in  a  well-covered  porcelain- 

VC&I.     It  crackled  at  the  very   firft  degree  of  heating, 

VHien  the  noife  caufed  by  this  had  ceafed,  it  was  kept  ia 

'^igidtion  for  half  am  hour  longer.       After  cooling,  it  was 

\fBßUid  burft  into  fmall  flaty  fplinters,  of    a  pure  milk- 

^hite,  and  a  furface  partly  glittering,  partly  of  an  enamel« 

(iftre.     The    yellowifli   ferruginous  covering,    which   is 

nerceivable  even  in  the  rough   ftor.e,  and  penetrates  its 

.extremely  minutes  fiflfures,  was  changed,  by  the  ignition,  to 

I  tigb-jellow^redj  and,    in   part,  iridffcni\   or    exhibiting 

Ringes   of  rainbow   colours.     It  experienced   a   lofs    of 

freight  of  7^  grains,  or  «bout  lo  per  cent. 

B. 

«)  Hundred  grains  of  rough,  noble  opal,  finely-pul- 
verized in  the  flint  mortar  with  water,  were  mixed,  after 
exiiccation,  with  aoo  grains  of  dry  Ciirbonated  foda,  and 
^jeäed  to  moderate  red-heat  for  two  hour»,  in  a  filver- 
GTucible. 

The  mafs,  which  but  loofely  coalefccd,  was  then  tri- 
turttcd,  foftened  with  water,  fuper-fatu rated  with  muriatic 
9dd,  and  brifkly  digcfted.  The  fluid  formed  a  gelatinous 
coagulum  as  it  cooled.  When  diluted  with  more  water, 
and  again  digefted,  it  was  filtered,  and  the  fiUceov:  earth 
"dnaining  on  the  paper  thoroughly  lixiviated,  and  ignited, 
^previous  drying.     It  then  weighed  90  grains. 

0  The  muriatic  liquor  was  reduced  to  a  finall  bulk  by 
^^ponuha,  and  treated  with  cauftic  ammoniac,  abided  \i\ 

ex- 
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in  this  ftate^  fufceptiblc  of  receiving  impreflions  from  hard 
bodies» 

o)  One  hundred  grains  of  this  Saxon  byJrophanes  were 
coarfeiy  divided  or  bruifcd,  and  ignited  upon  red-hot  cx»Is, 
in  a  fmall  glafs  retort.     At  the  end  of  this  procefe  there  ap- 
pcarcdj  in  the  receiver,  an  cmpyrcumatic  water,  covered 
with  a  thin  greafy  pellicle.     The  lofs  of  weight  ariflngfrom 
this  was  Si  grains. 

b)  The  ignited  hydrophanes  was  then  triturated  to  a  fub- 
tie  powder,  mixed  with  twice  its  weight  of  carbonated  foda, 
and  kept  in  a  moderate  heat  for  two  hours.  When  ite 
mafs  had  cooled,  it  was  powdered,  fupcr-fa  tu  rated,  and 
drgefted  with  dilute  muriatic  acid.  This  done,  the  mori- 
atic  fluid  filtered  off  from  the ß/iceous  earthy  that  had  much 
fwclled,  together  with  the  lixiviating  water,  was  concen- 
trated by  evaporation,  and  faturated  with  cauftic  ammoniac*^ ^ 
by  which,  however,  only  a  fmall  precipitate  was  produced, 
confiftingof  pure  alutnlni^  unmixed  with  iron,  and  weighing 
I  J.  grains  after  ignition.  Nothing  farther  was  found  uithc 
remaining  liquor. 

Hundred  parts  of  this  hydr^phanesj  from  Saxony^  there- 
fore contain: 

Silex 93>l3t5 

Alumlne 's^^S 

VolaUle  inf.ammalU  p^rts^ 

and  icüter Sj^SO 


ii  this  hydrophanes,  after  complete  expulfion  of  its  aqa  ^ 
ous  moifture,  be   llecped  in  nieltcd  wax  or  fpermaceti,  ^ 
which  llato  of  anifiLial  preparation  it  is  called  pyrophane^ 
it  acquires  ihe  property  of  being  quite  tranflucid,  and  of 
brown  yellow  or  ijrey  colour,  whon  heated  in  a  fpoon  upo--^ 
a  charcoal  fire. 
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CHEMICAL  RX.\ÄnXATIOX 


H'lIITF.  AND  GREKX  OP.IL 

From  Ko/emiilz  *. 

I40NG  the  different  flones  that  accompiny  rhc  chry- 
e  in  its  veini;,  un  the  mountaiiinu^  dißrkl  of  KeßtnätZy 
cur  various  forts  of  opal,  which  ought  to  be 
d  partly  with  the  common  (dull)  epjly  partly  with  the 
)fal.  They  aie  there  fourd  cbisfly  of  four  colours,  viat. 
I,  reildin],  yellow,  and  milk-whiie  ;  of  which  the  three 
arietics  belojig  to  the  ttirime"--!'«/,  aitdniodly  lie  on  a 
it  brcwnifh  hornftone. 


E  fubjeä  of  tiiis  enquiry  was  the  mill-ubite,  iitclinin^ 
H  ihuifi  end  Irafparenl  variety  of  that  isntman-cpal, 

\  Hal/an  mnce  of  this  foiEl,  uioft  finely  levigated,  and 
Htdy  minglcil  with  one  ounce  of  deliccatcd  foda,  was 
Krately  ignited  for  two  hour«.  The  mafs,  obtained  and 
d  tu  powder,  was  ralumieil  to  cxcefs  with  dilute  muri- 
^lädi  then  evaporated  nearly  to  dryncfs,  again  diluted 
Id  water,  and  finally  thrown  upon  the  filter  The  rcTiilue, 
lixiifiatd,  dried,  and  ignited,  gave  237  grains  of  fiHaout 
'■mb. 

*)  The  fluid,  diminifhed  by  evaporation,  and    combined 
u'lttiuufticammoniac,  aSbtded  aflighcquantityof  abrownilb 


itiiacUungtn  tind  Eni.Uciwisrn 
'T".»9l.n.p»gr45- 


I  der  NalurkuRdc,     Bciljli 
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precipitate.  As  the  remaining  liquor  continued  unaltered^ 
on  being  combined  with  carbonat  of  foda,  it  (hewed^  by  this^ 
that  it  hcI4  n6  other  fubflance  in  folütion; 


€)  When  the  precipitate,  obtained  by  means  of  cauftic 
ammoniac,  had  been  rediHblved  in  muriatic  acid,  and  Created 
IV lib  pru^iat  of  pot-afh,  it  afforded  fbme  Pruffiah  blue,  of 
whi^h  the  oxyd  cfirouy  that  enters  as  a  conftituent  part  into 
this  opal,  was,  at  mofl,  one-quarter  of  a  grain.  After  its 
ieparation,  carbooat  of  foda  ftill  precipitated  half  a  grain  of 
aluminous  earthy  which,  upon  ignition^  could  not  beefti- 
mated  at  more  than  one-quarter  of  a  grain. 

,  This  common  opal,  therefore,  chiefly  confifts  of  mere  fifc 
ceous  earth ;  for  cue  half  ounce  of  it  yielded  : 

Silcx 237  grains. 

^lunilne     ....  0,25 

Oxyd  of  iron     .      .     .  Oj^S 


237>50 
Lofs     .      .         2>50 


240  grs.  or  I  oz. 

The  appU-g>'ec}t  variety  o(  thofe  opals   from   Kefemütz- 
which   it  will  be  more  proper  to  rank  under  the  femi-tfäf'^ 
penetrates    like  the    chryfoprafe,    in   clefts    or    veins,  oM 
from  one-half  to  one  full  inch  thicknefs,  thofc  mafles  of 
earths  and  floncs,    which   lie    promifcuoufly  in    irreguUC 
ftrata    in  the   mouiuiins  which  afford  chr)'foprafc.     The 
conftituent  parts  of  this  green  femi-opal  are  likewife  tbofe 
of  the  foregoing  common  white  opal,  only  that  it  contains 
about  one  pfr  cent,  of  oxydcd  nickel^  from  which,  likcwife» 
its  green  colour,  like  tb.at  of  chryfoprafe,  originates. 
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XLvm. 

CUEMICAL  EXAMINATION" 

OF    THE 

i'ELLOn-  OPAL  from  Jvllebanya. 


L  the  analyfis  of  this  fpecies  of  opal,  cxprcfTcd  bv  the 
e  piuh-epal,  teUtbanya-ßne,  I  felc^ed  that  clear  grcCTi- 
dlow  variety,  which  in  groft  fplinieis  lefuiublcs  the 
hiht-jiUpw  common  anAer  (e\c&tv,mf  fuccinum). 


Hundrtfi  grains  of  it,  broken  into  coarfe  fragmems^ 
fubjeäcd  lo  red-heat  for  half  an  hour  in  a  covered  cru- 
Thc  (tone  dew  in  pieces,  with  a  modciatc  decrcpita- 
or  cnckling  noifc.  It  was  (lightly  tranfparcnl,  after  this 
ignition,  but  only  on  the  cJges ;  its  coluur  alio  changed  in- 
to a  pale  brown-yellow,  and  the  lofs  of  weight,  which  it 
fuflaincd,  amounted  to  five  grains.  At  the  fame  time  it  be- 
came vtry  foft,  and  allowed  of  being  eaiily  ground  lo  a 
fubtlc  ilübella-yellow  powder. 

A  flfongcf  heat  renders  this  opal  greyUh-white.  The 
ilight  portion  of  iron  which  it  contain»,  and  from  which  it 
derived  it»  colour,  is  reduced,  in  this  procef»,  to  the  regu- 
line  ftatci  and,  by  means  of  a  good  magnifying  len*,  ex- 
ticmsly  fine  graicis  of  iron,  that  have  tranfudcd,  mav  then 
bcdifcovered". 


*)  The  abov. 
vcrized  Oj«!  nei 


led  95  grains  of  ignited  and  pul- 
ced  with  200  graltu  of  effl.jrcfced  mild 


Set  JUTav  I.  }Jo.  66. 
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ibda,  or  fuch  as  had  loft  its  water  of  cryftallization  in  the  air^ 
and  in  that  iituation  expofed'to,  and  maintained  in,  a  moderate 
red-heat  during  the  fpace  of  one  hour.     The  mixture  came 
out  of  the  fire  quite  white,  and  but  loofely  conglutinated. 
It  was  next  foftcned  with  water;  fuperfatu rated  with  mu« 
riatic  acid;  concentrated  by  evaporation  to  a  jelly;  once 
more  diluted  with  water;  and,  laftly,  throwif  upon  the  fil- 
ter.    The  Jiltceous  earthy  which,  by  this  management,  re- 
mained behind  on  the  paper,  weighed  93I  grains,  when  ig* 
nited. 

<)  I  then  treated  the  colourlefs  muriatic  fluid  with  cauftic 
ammoniac,  added  in  an  over  proportion.     But  only  a  few 
brown  flakes  feparated,  which,  when  collected  and  ignited, 
afforded  one  grain  of  oxyd  of  iron*     The  remainder  of  tho    ' 
fluid  contained  no  other  ingredient. 

Accordingly,  hundred  grains  of  this  ydUin;  opal^  from  Tit 
i^Ätf»y<7,  confift  of ; 

Silex 93,5  D 

Oxyd  cf  iron    ...       i 
IFater 5 

»■   ■      ■ 

99>50 
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lOH'N-RED    SEMI-OPAL 

From  Tetkcbanya. 

>  

ioSI«  which  occurs  but  reldotn  in  ihe  Telkebanya- 
u,  and  by  Tome  has  been  erroiieouny  confidered  as 
th-ßone,pofrefleE  a  brown-red  oilour;  ts  mallive,  aitJ 
rate  brilliance.  Its  fracture  is  flat  conchoidal,  and 
re  Compai^  and  fmooth.  It  is  opake,  brittle,  anJ 
Ely.  By  reduflion  to  a  fine  pulverulent  ftaie,  it 
K  fully  faiur^Ced  dccp-red  colour,  fimilar  to  that  of 
1  rcfin,  called  dragon's-blood.  Its  Tpccific  gravity 
b  be  2,540. 

ben  entire  pieces  of  it  were  ftrongly  ignited  for 
lOur,  in  a  covered  crucible,  it  neither  flew  in  pieces, 
rienced  any  change  of  colour;  but  it  Joft  7J  ptr 
Wright. 

fcen  expofed  to  the  more  intenfe  heat  of  the  porcfr- 
ace,  the  phenomena  take  place,  which  have  been 
id  in  Efläy  I.  No.  65.  For,  if  ignited  in  \.\\c  char. 
tie,  a  great  number  of  grains  of  iron  tranfude,  and 
ire  of  the  ftone  becomes  grey,  dull,  earthy,  very 
jd  porous,  like  fpunge.  If  ignited  in  the  t!ay~cTüci~ 
ihole  furface  is  covered  by  a  fine-fcaly  ferruginous 
I  metallic  luftie,  and  atlractible  by  ihc  load-ftone. 
Iced,  an  unexpected  phenoaieimn,  and  hence  the 
arkablc,  thai  iron,  fo  Jlrqnglyoxyded  as  it  is  when 
ia  this  foflll,  has,  in  the  latter  inftancc,  been  r^ 
a  g  duced 
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ftarted  föme  doubts,  in  a  letter  to  de  la  Afetberie  %^  in  confe- 
quence  of  experiments  which  he  has  made,  by  moifteoing 
.fome  pieces  of  the  ftone,  and  expofing  them  for  (evenl 
months  to  open  air ;  upon  which  he  found,  that  fulphat  of 
magnefia  had  gradually  been  formed.     By  this  he  wis  per- 
fuadcd,  that  this  fpecies  of  ftone  belongs  to  the  magnefita 
genus,  and  (hould  be  added  to  the  fteatites,  ferpentine  mi 
pot-ftone.     With  what  propriety,  will  appear  from  wbc 
follows. 

A. 

From  the  pieces  chofen  for  this  enquiry  I  firft  fcgmtti 
the  earth  adhering  to  their  outfide.  I  then  introduced  hah 
dred  grzins  into  a  fmall  glafs  retort,  inferting  its  neck  into 
a  bottle  containing  lime-water.  The  retort  was  placed  b^ 
tween  the  coals,  or  in  open  fire,  and  the  heat  gradually  in- 
creafed  to  the  ignition  of  its  contents.  At  the  very  begin- 
ning there  pafled  over  fome  drops  of  water,  and  foon  after  I 
faw  the  lime-water  in  the  receiver  growing  turbid«  In  this 
laft,  when  the  receiver  had  been  removed,  I  perceived  a 
bituminous-empyreumatic  fmell,  which,  at  firft,  alfo  feemeJ 
to  be  fomewhat  ammoniacal.  The  pieces  of  the  ftone  in 
the  retort  were  rendered  black  and  refplendent,  like  jet 
(Gagas)^  and  had  loft  eight  grains.  But  by  a  ftill  ftrooger 
ignition  in  an  open  crucible,  they  loft  again  that  black  co» 
lour,  and  became  at  firft  blueifti,  then  grey-white,  lofing,  tf 
the  lame  time,  three  grains  more  in  weight. 

I  then  combined  them,  previoufly  ground  to  fine  powdtfi 
with  double  their  quantity  of  carbonated  pot-a(h,  and  put 
them  into  an  open  fire,  in  a  filver  crucible.  The  mixtureeo* 
tered  into  fufion,  without  my  intending  it,  and  foamed  (b 
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of  Menüite. 
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I'.thzt  it  lifted  up  the  lid  of  the  velTcl,  and  run  over 

Seeing  this,  I  direclly  withdrew  the  crucible  from 

1^  and  found  that  tMremaiiiiiig  poriion  of  the  mafs  bad 

jpio  a  clear  gicenifti  glafs  -,  which,  as  Jt  cooled,  at- 

loißure  from  the  air,  and  dilTolved  entirely  in  ft 


Nigh  I  could  not  farther  procesd  in  ihisexaminalion, 
Hit  of  having  !u(l  part  of  the  mafs ;  yet  I  forefaw, 
cA  fc£b,  that  this  foflil  is  not  a  very  compounded 
)fftoDe,  but  rather  that  it  is  likely  to  conrillalmoftcn' 
^jnere  liliceous  earth.  This  conjeäurc  was  again 
d  by  the  following  cxpexinieiit. 


fi. 


iduced  ene  hundred  grains  of  the  rough  (lone  to  an 
e  powder;  and  having  mixed  them  with  twice 
^ht  of  carbonated  pot-alh,  I  ignited  the  mixture  in 
Tucible,  during  üve  hours,  in  a  degree  of  heat  fo 
y  that  there  was  no  danger  of  its  fufing.  When 
Ij  it  diflblved  In  water,  afiidcd  by  heat,  leaving 
iv  undiflblvcd  particles.  By  rupcr-faturaiion  with 
■cid,  the  mixture  congealed  to  a  thick,  intumefced 
tfter  ^rther  dilution  with  water,  digellion,  and 
(here  remained  t<^  grains  oißlictous  tarlh^  upon 
ihed,  dried,  and  heated  to  rediicfs. 

nieJi  the  fluid,  feparated  from  this  laft,  had  been  con» 
K  by  evaporation,  and,  while  yet  hot,  faturated  with 
|k^a  browniOi-whiic  precipitate  fell  down i  which, 

rjKSifTuIved  in  nitro-muriatic  acid,  there  ftiU  feparated 
WMUs  rarth,  weighing  i  ^  grain,  when  ignited. 
b  liquor,  freed  from  this,  was  treated  with  Prulüan 
the  c]Ui)ntity  of  the  blue  precipitate  (h;n  pro- 
Gg3  Auct^ 
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duced  indicated  halfa  grain  of  tfxjri^/rMyattrmdible  b^dii 
magnet.  After  the  reparation  of  this  laft,  alunumus  iMrA% 
"weighing  one  grain  in  the  ignited  ftate,  was  thrown  down 
by  cauftic  ammoniac.  Carbonated  foda^  with  the  sftffiflaiict 
of  heat,  precipitated  from  the  remaining  fluid  a  flight  portioa 
of  loofe  earthy  which,  after  ignition,  fcarcely  weighed  half 
a  gruin,  aou,  upon  trial  by  fulphuric  acid,  fliowed  itfelf  tobi 
caUdruus  earthy  accompanied  by  a  trace  oi  magmßß. 

In  confequence  of  this  analyfis,  hundred  parts  of  nuniKti 
contain: 

SlUx     ......    85,50 

jllumini i 

Oxyci  of  iron     .      .      •  •  .     0,50 

Lime 0,50 

Water  and  carbonic  matter  11^ 


98,50 


From  the  conflituent  parts  here  produced,  it  is  ab?ionS| 
that  this  foffil  can,  by  no  means,  belong  to  fteatites,  or  to  fer- 
pentine,  or  to  the  pitch-ftone,  as  the  proportions  of  thsfe 
ingredients,  in  conjunclion  with  the  infufibility  of  meidBt^^ 
fuff.ciently  prove.  Perhaps  this  fof&I  may  be  confideredil 
a  variety  ofthcßmi-^paly  approaching  to  flint  (Peuerftein)% 

The  inconfiderable  trace  of  magnefia  does  not  fecm  to  be- 
long to  the  mixture  or  compofition  of  this  foffil.  It  rather 
originates  from  particles,  that  have  entered  into  it  from  in 
matrix,  which  contains  a  fmall  portion  of  magnefia,  as  wiD 
appear  by  the  following  analyfis. 


•  See  Eiby  I.  No.  6%. 

1  u 
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LI. 
CIIOnCAL  EXAMINATION 


POLISHING -SLATE 

( Polier fchief er  offl'emer.) 
From  Mtnil-maKtanl.' 


ÜE.  pillßing-JJnU,  found  3,i M'nU-mantant,  which  fervcs 
rix  to  the  menililty  fpolccn  of  in  the  laft  Efläy,  pof- 
fdes  a  bright  white-grey  colours  '^  meager  and  roughi  of 
idull  earthy  fradurc;  ftrongly  adhering  to  the  longuej 
ind  fplic,  in  a  flaty  manner,  by  (lender  horizontal  rifts.  Its 
fpecific  gravity  is  only  2,080.  Whes  thrown  inta  water, 
it  imbibes  k  with  a  crackling  noifc,  and  copious  air-bubble« 
lie  difengaped.  By  trituration  it  affords  a  very  loofe  pow- 
der, which,  on  ignition,  iofes  19  in  the  hundred,  and  ac- 
quires thereby  a  pale  red  colour. 

I  ftiall  not  relate  in  detail  the  method  by  which  I  per- 
ronncd  its  decompolition,  as  it  was  the  fame  with  that  of 
the  preceding  folBI.  But  I  fhali  only  mention  the  isCult, 
Kcordittg  to  which  the  conftituent  pacts  of  poUfiiing-ßatt^ 
Ud  tbeii  proportions  to  one  another,  in  the  hundretl,  are : 

Silix      .      ......     66,50 

Mumint 7 

Oxyd  tf  iron 0,50 

Magntfia 1,59 

Urn*      .     '. 1,25 

Waltr 19 

97>7S 

•  Ctemi/ii*  Jnmaiea,  179«.      iter  TheiV.  Sevtt  jO*- 

c  g  4  \A\. 
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>       CHEMICAL  EXAMINATION 

OF    THE 

SILICI-ÜRTRITE  (Meerfchaum.) 

From  the  Levant  • 

1  HE  ph&ic ßicimuriti  (myrfcn^  iily  hffikil)  from  Efli: 
Schehefy  in  Natclia^  the  external  chara£lers  of  which,  along 
with  feme  obfervations  upon  it,  have  been  given  by  Xtff- 
flenfy  ihould,  on  account  of  its  exterior  appe^rantqe,  ben^ 
ther  added  to  che  argillaceous  genus,  and  in  particular  to  the 
fpecies  of  tripoli,  than  to  the  genus  of  magnefian  c^irths,  im« 
der  which  it  has  been  placed  fince  its  aiialyfis,  publUhfd  b]f 
fFiegieht 

However,  as  it  appears  from  the  paper  of  IVicglel^  that 
the  filici-murltc  decompofed  by  him  was  not  then  in  its 
crude  ii^tive  form,  but  had  been  wrought  into  tobacco-pipe 
head:,  and  as  from  this  circumftance  ic  might  become 
doi  '>*tful  whether  the  fof&l,  employed  by  him  in  that  fiatCi 
was  genuine  ^  I  thought  it  of  fome  ufe  to  repeat  his  enquiry, 
by  analyfmg  fome  genuine  filici-murite  in  its  natural  ftate. 

For  this  purpofc  I  fcletS^^d  two  varieties ;  the  firft  of  which 
differed  from  the  otiier,  by  a  whiter  colour,  a  fomewhat 
fmallcr  degree  of  hardnefs,  and  a.  greater  loofenefs  when 

powdered. 

'  '  '  '         "       —  ■  ■         ■  ■  .        ■— — i^— ^-i— — ^— — 1^1^^ 

•  Beob   u,  Entd,  a,  d,  Naturkunde ^  vol.  V.  Berlin,  1794,  page  I49i 
+    .oc.  cit.  page  143. 

X  Neuße  Entdeckungen  in  der  Chemie^  5  Theil.  Seile.  3. 

A. 
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P'The  fpccifio» gravity  of  the  whiter  variety  in  pure 
Tips,  freed  from  their  porphyraceous  mairixjiä  l,6oO.  Of 
is  I  fubjcftcd  hundred  grains  to  a  bridt  rcd-hcat  in  a  cru- 
ile,  by  which  ihey  loft  30  grains.  But,  in  other  refpcfts» 
cy  fuifercd  no  alteration  obl'ervable  in  their  external 
pearance :  as,  by  the  refult  of  a  previous  experiment,  hcre- 
wio  be  mentioned,  the  lofs  of  weight»  which  this  foflii 
Ihins  by  ignition,  is  five  parts  of  water  and  one  of  carbo- 
Bacid.    The  above  lofs  of  30  grains  is,  confequently,  dU 

tto  25  grains  of  water  and  five  grains  of  carbonic  acid, 
he  remaining  ignited  70  grains  were  ground  Co  a 
mfubtle  powder,  which  I  fiift  worked  with  water  to  a 
Ipy  confidence.  Halfan  ounce  of  ftrong  fulphuric  acid 
IS  then  added,  and  nil  the  fluid  diftillcd  over  to  drynefs. 
he  rcfiduc  being  foftcned  with  boiling  water,  its  undilTolved 
rtton  was  feparated  by  means  of  the  filter.  Which  laft, 
ukorated,  dried,  and  Ignited,  confificd  of  50^  grains  of 
Wie,  very  look  Jiiicnous  tarih. 

c)  The  clear,  colourlefs  liquor  ihewed,  hy  the  tafle,  that 
Was  a  folution  oifulphated  tntgnifia.  When  concentrated 
'  evaporation,  it  depofttcd,  as  it  cooled,  a  fmali  quantity  of 
lenitc,  in  tender  fpcar-fliaped  cryftals.  This  being  de- 
TDpofed  by  mild  ammoniac,  afforded  one  grain  of  carbonat- 
■BB,  for  which  half  a  grain  of  pure  caLarisUi  earth  mult 
Hkoned. 

i)  When  the  felenite  or  fulphated  lime  had  b^en  fepnratcd, 
t  folution  yielded,  by  cryflallization,  only  fulphat  of  mag- 
fia.     From  this  fait,  re-difTolved  in  water,  and  dccompoled 

King  he»t,  by  caibonat  of  pot-aib,  37!  gtains  of  Q3,t- 
bol\-!.\.",i 
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bonated  magnefia  were  obtained,  which  were  reduced^  after 
mn  hour's  ignition>to  17J  of  pure  magnefia. 

An  bundni  parts  of  this  whiter  ßlicim^furiu^  thcrefbfe, 
contain: 


SiUx     .     .        .    i)    .     . 

.     50,50 

MagHtßa  .    .     .    d)     .     . 

•     I7»a5 

Lime     .     ,     .     .    e)     .     . 

.    .      0,50 

Water  ....«). 

.     .     25 

Carbemcaciä  ..«)., 

.     S 

98*^5 

I  could  not  afcertain,  in  the  humid  way^  the  proportion  of 
the  carbonic  acid  ingredient  in  this  foffil ;  fince  acids  do  not 
completely  diflblve  or  decompofe  it  in  the  coU,  and  hence 
do  not  at  all  efFervefce  with  it,  or  only  imperceptibly.    For 
this  reafon,  I  attempted  it  in  the  dij  way.   I  introduced  200 
grains  of  pulverized  filici-murite  into  a  fmall  glafs  retorti 
conneded  with  the  hydrargyro-pneumatic   apparatus)  and 
kept  it  in  ignition  until  the  vefiel  was  near  fuiing.    The 
water  that  paiTed  over  I  colleäed  in  the  intermediate  fmall 
fpherical  cavity  of  the  condu£iing  pipe,  while  the  gas  was 
caught  in  a  receiver  above  the  mercury.     The  water  weigh* 
cd  35  grains.     It  was  yellowi(b>  and  emitted  a  fmell  like 
petroleum ;  it  alfo  manifelted  an  obTcure  veftige  of  anuno» 
ni^c,  which,  however,  was  foon  after  fucceeded  by  a  feeble 
trace  of  an  acid.     But  the  gas,  deducing  the  common  air 
contained  in  the  apparatus,  amounted  to  13  cubic  inches, 
whofe  weight  is  nearly  feven  grains.     This  was  entirely 
abforbed  by  lime-water,  from  which  it  precipitated  carbo- 
nated lime  or  crudq  calcareous  earth. 

The  other  fert  ofßlici^murite^  the  colour  of  which  inclin« 
cd  to  the  grey^  loft  39  grains  in  the  i^MidrM/,  and  acquired  by  it 

the 
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whiiencfs  of  chalk.  Its  decompofition  was  performed  in 
the  fame  manner  as  that  of  the  foregomg.  Inthefefult, 
the  folloing  appeared  to  be  ics  conilituent  parts  in  the  bundrtd; 


SiUx 41 

Magntfia '^i^S 

Llmi 0,50 

Wuttr  and  carbonic  acid.      .  39    ^^ 

98.75 


^V  Bcfides  thefe  two  varieties  of  filici-niunte,  I  have  III;ewire 
^analyfed  a  third,  in  which  I  have  found  the  proportion  <^ 
niagnefia  confiderahly  greater,  hut  that  of  filex  mucTi  fmaller 
_in  the  &me  ratio.  But  as  this  confiftcd  of  one  fingic  frag- 
ait  only,  I  was  not  able  to  repeat  the  experiment.  Yet  I 
tention  this,  becaufe  it  {hews  that  Nature  does  not  always 
Ibferve  an  invariable  proportion  in  the  two  chief  conilituent 
ns  of  filici-murite ;  as,  indeed,  is  alfo  the  cafe  wtdi  re- 
ttO.  to  various  other  folIUs. 


t-1 
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LI  1 1. 
CHEMICAL  EXAMINATION 

OF  THE 

SEMJ'JNDURATED  STEATITES.  l^:'' 

(Speckflein  of  Werner.) 

From  Bareuth. 

1  HOUGH  the  common  Steatites^  which  occurs  at  Gif 
fersgriin^  near  fVunftcdcl^  in  the  principality  of  Banutb^ 
foiind  in  confiderable  quantity,  yet  it  has  till  now  been 
with  only  in  detached,  larger  or  fmaller,  reniform  lumps. 
It  is  diftinguiflied  from  other  fpecies  of  ftones  of  the  £une 
genus  particularly  by  this,  that  it  is  found  fometimes  in  hexa- 
bedral  prifmatic  cryftals,  with  fix-fided  pyramidal  termina- 
tions, and,  but  very  lately,  in  double  hexahedral  pyramids*^ 
imbedded  in  maffive  indurated  fteatites, 

a)  Two  hundred  grains  of  this  fleatites,  finely  fcraped  by 
the  knife,  were  fubjcftcd  to  red-heat,  in  a  covered  crucible, 
during  one  hour.  They  lofl  by  this  1 1  grains  of  weight, 
and  the  ignited  powder  of  the  ftone  received  an  ifiibella- 
yellow  colour. 

b)  This  powder  I  mixed  in  a  filver-crucibl^  with  a  caut 
tic  lye,    of  which  the  alkaline  part,  or  the  pot-a(h,  W9i^ 
double  the  weight  of  the  pulverized  ftone ;  and>  after  hav- 
ing evaporated  it  to  drynes,  I  kept  it  in  ignition  for  half  ar^ 
hour.    This  mafs  was  again  diffolved  in  water,  and  digeftcd 


•  This  rare  cryftallization  of  the  Bareutlhßeatites^  refemblii 
the  double  hexahedral,    calcareous,  Derby n»rc-fpar,  is  found 
\ht  colJeftion  of  Mr.  Frick,  Maftcr  of  the  Mint  at  Berlin. 


w» 


Of  the  Semi-indurated  Steatites. 


iM-ii.h  muriatic  acid,  added  in  cxcefs.  SilUeaui  tarih  was 
thus  rqniatcd,  amouiiiing  to  119  grains,  after  wafhiiig, 
drying,  and  ignittoii. 

£)  The  muriatic  folution  was  combined  with  carbonat  of 
poE-afh,  heated  to  the  degrc'e  of  ebullition.  The  brownifh 
precipitate,  thereby  produced,  was  treated  with  muriatic 
acid;  the  folulion  evaporated,  and  the  dry  faline  mafs 
ftrongly  ignited  during  half  an  hour.  Having  re-dilTolved 
this  faline  mafs  in  water,  and  feparaied  the  brown  oxyd  of 
iron  by  filtration,  I  combined  the  dear  folution  with  carbo- 
nainl  pot-afh,  at  the  temperature  of  boiling.  By  thcfc 
means,  147  grains  of  very  loofe  and  white  magnefia  were 
precipitated.  One  half  of  this,  rc-diflblved  in  fuiphuric 
acid,  and  cryllallizcd,  afforded  pure  fulph.it  of  magneila. 
The  other  half,    when  heated   to  rediiefs,    weighed  301 


d)  The  brown-red  oxyd  of  iron,  that  had  feparated  from 
Cbc  aqueous  folution  of  the  ignited  faline  maf&  (r),  weighed 
nine  grains.  But,  as  the  portion  of  iron,  exiting  in  the  mix- 
ture of  ileatite^  cannot  be  confidered  as  perfeäly  oxyded, 
but  only  as  being  in  the  llatc  of  an  oxyd  of  iron,  dill  at- 
InSiblc  by  the  magnet,  I  deflagrated  linfeed-oil  upon  it,  in 

a  covered  crucible. — This  axyd  of  Iron  now  weighed  only 

five  grains. 

According  to  this  analyfis,  the  Sttatius  from  Bartulb 
confilti,  in  hundrtd  pun,  of; 

Siltx i) 59*50 

Magnißa   ....<)       .....  30,50 

0.3d  »/iron.     .     .     d) 2,50 

J^uitut  fartUlei^  driven  out  by  a  red-heat  5,50 
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i)  The  fulphuric  folution  (^),  therefore,  contained  67 
grains  of  earth;  which,  precipitated  by  alkali,  and  exa- 
mined in  the  ufual  way,  was  found  to  be  merely  alumians 
earths 

f)  Of  the  firft  192  grains  of  the  earthy  precipitate  (^j, 
99  grains  were  taken  up  by  the  acetic  acid.  Thefe  I  lib- 
wife  precipitated  by  means  of  carbonated  pot-afh.  The 
earth  thus  obtained  was  tried  by  fulphuric  acid,  and  umukI 
to  be  mere  magnefia. 

Therefore  one  ounccy  or  480  grains,  of  this  Suatites  fr^ 

Cornwall  have  yietded : 

Silex   .     .     .     .    b)  204 grs.) 

d)    ^b       S  ^  ^ 

Magnefia       .  .    f) 99 

Alumine    .     .  .     «) 67 

Oxyd  of  iron  .     c) 3,75 

Water      .     .  .     a) 75 


474i7$ 
Lofs     .        5,25 


480 

Or,  an  hundred  parts  of  it,  averaging  the  fmall  firafiio^^ 
contain : 

Sllex 48 

Magnefia Mi50 

Alumine 14 

Oxyd  of  iron     ....        X 

Water X5j50 


99 


\ 


.    [  46s  ] 
ElEUICAL  EXAMINATION 

OF    THE 

fJiJ'ESE  AGALMATOLITE. 
(Plaßkßone.     BiUßein.) 


ime  Plafih  Stout  (agalmatoliihus),  I  denote  thaf  * 
y  which  hitherto  has  been  calleil  StMtitei  from  China; 
t  this  hft  denomination  of  it,  as  indicating  a  ftone  be- 
ing to  the  magnefiao,  or  muriatic  genus,  can  no  longer 
detained  wich  propriety,  as  will  appear  from  the  foUoW' 
inalyJis  of  that  foiHl. 

Dt  of.  rough  pieces  of  this  ftonc  I  fupplied  b^ 
loying  figures  cut  of  it;  the  genuinenefs  of  which  is 
1  indifputabte  by  the  known  peculiar  tafte  or  cha- 
f  of  the  Chincfe  an. 

On  breaking  feveral  of  thofe  little  carved  figures»  I  dt- 
A  thai  two  varieties  may  be  diftinguiflied  of  the  Qotvt 
A  for  Ihem  by  the  Chinefe  artifts ;  which  I  denominat« 
b  trtm/partnt  and  the  epah. 


Tranfparcnt  Chinefe  Agalmatolite. 

f  The  Colour  of  this  is  olive  and  afparagus-green,  verging 
wigh  various  ihades  to  a  grcenilh-blue.  Inwardly  it  is 
y  much  glitiering,  and  of  a  greafy  luftre.  The  chief 
iute  is  indiili/iitJ/  thtct-Zlaty,  bat  the  ctofc-^nE^tttt 
H  h  tv\iftnx.\'^ 
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evidently  fmall-rplintery.  It  is  (Irongly  tranfpsirent,  inclin- 
ing to  the  femi-tranflucid ;  foft^  and  of  a  greafy  feel|  &c 
Its  fpeciiic  gravity,  2,815. 

a)  Two  huttdnd  grains  of  this  agalmatolite,  iindj 
ground,  loft  2 1  grains  of  weight  by  a  moderate  ignitioB 
for  half  an  hour. 

b)  After  the  firft  ignition»  the  powder  of  the  ftone  M 
mixed  with  equal  parts  of  carbonated  fokla,  and  once  noR 
fubjeAed  to  red-heat  for  half  an  hour  in  a  filver-crucibk* 
The  mixture  returned  from  the  fire  in  the  fonn  of  a  mok- 
rately  coalefced  powder.  I  diluted  it  with  water,  and  fii* 
per-faturated  it  with  muriatic  acid  3  which  diflblved  die 
whole  of  it  without  leaving  any  obfervable  refidue.  6nt 
when  the  folution  had  been  put  ia  a  fand-heat  to  evapontC) 
it  formed  a  thick  gelatinous  coagulum ;  and  after  digeftijig 
it  for  fome  time,  it  was  filtered.  The  coIIe6led  ßict^v 
tai'thy  waHied  and  ignited,  weighed  I05{-  grains. 

c)  The  muriatic  folution,  faturated  with  cauftic  lixiviufflj 
thickened  to  a  milk-white  mafs.  By  a  flight  exccfs  of  the 
alkaline  lye,  it  again  diflblved  entirely  to  a  limpid,  colour- 
fefs  fluid,  Icavij'.g  only  a  few  light-brown,  loofe  flakes, 
which,  \ipon  edulcoration  and  ignition,  weighed  four  grains. 

/I)  Thefc  four  grains  of  brown  refidue  were  treated  by 
digcflion  with  muriatic  ;icld.  Siliceous  earthy  weighing  2| 
grains  in  the  i^i;niied  ftato,  wa-.  then  feparatcd.  This  done, 
the  folution  was  combined  with  prufliat  of  pot-a(b,  and  the 
blue  ferruginous  precipitate,  thereby  produced,  was  colleAe<l' 
Nothing  elfe  was  found  in  the  remaining  fluid.  The  por- 
tion of  iron,  which  it  contained  before,  amounted  to  if 
grain. 


of  the  Ckintfe  AgabtuUoUte. 

le  (blution  [t)  was  fMuntcd  to  eicdi  widi 
id  then  CDmSiRed,  in  a  boiling  heat,  with 
to  precipitate  i»  «rthjr  contents.  The 
dhis  obtained,  was  lixtriaied  and  dried;  and  aftei- 
depurated  by  means  of  dülüled  vinegar  and  anua^ 
Upon  dcficcation,  it  weighed  112  grains  i  but  npoa 
n,  only  72.  It  was  found  to  be  pure  sbammw  forth  % 
'hen  To-difTolvcd  in  futphuric  acid,  and  cryftallrzcd 
nadcquate  propartion  of  acetated  pot-alli,  it  aSbrded 
of  aluminc. 


ire,  the  Irenfparent  variety  of  the  Qnmft 
csdcHlatcd  for  an  hunJrtä  parts,  eontaini : 


If  Mr  . 
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B. 

Opakc  Chinfjc  Agaimatollte. 


1 
I 


"his  variety  of  agalmatolitc  is  rcddifli-white,  fle£h-red, 
of  varioufly  coloured  veins.  h>  fraflurc  is  dull,  and 
diftinflly  fpiinlcry.     It  is  op:»ke,  or  only  very  little 

i^ent  on  the  edges  j  very  foft  j  and  feels  very  greafy. 
fcefpecific  gravity  of  it  is  2,785. 

1)  Tvi9  hundred  grains  of  it,  finely  fcrapcd  off  (rom  the 
s,  fuft*ined  a  lofs  of  20  grains  by  ignition.     Its  original 
itih-Fhire  cohur  was  by  this  proccis  changed  to  a  pey- 
H  h  a  b)  T\itt 


L  :ui  lu^  u  hour,  in  z  filTcr-cmälc,  witfa  ja  on 
■ ,  .aiHjtv  i.-t  ueaoraipj  miU  Ibda  ^  which  caaJcd  it  m  coo^ 
B-"ir  <«A.  muunotcii'.  Tfac  mtxnuc,  (mrnil)'  drcodM 
1<Mult  wMer,.  W3S  comböicd   wich  aa  ovci-pn^onüa  i 

:  wat^  «bL  the  faftittiBn  ev^wncsd  a»  i  jcl^^ 
I  WKcB  ffti*  Ind  JS9UI1.  bcm  "fttiTfrl  wifh  fuBcäcDl  MMt  i 

ft  jäoMMt  »arti,  imownffng  ea  1X3  piilK,  «tf 

tt  «MI  csk  'Bw-tfw  KiBcx,  uvi  (nbfequcatlj  litiraBi 


;.  TW  onräcc  UmDos  was  aftcrwink  JfrnwynMlj 


i  Iiuc-4lh,  aal  dx  thomifh  fcpanrinn  of  d>|lf 

L^xauof  «Utli  was  pcotnoteJ  hj  haHin^.    The  pracipBI4 

.Li  üiUiämi  iBsU^ÜyfweUedftjtt,  was  lizivätdi,  ni 

£  >«t  maift.  bracht  into  i  wumed  «'*^''t**  ai^ 

a  «ocii  it  di&Iicd  in  za  tpfr^nr^  aod  Icfi  oolj  i 

.  j««»i>ih  nine.  ] 

NAukiU:  aäi  eodrcly  dUIblvcd  this  rcfdac    Bycgi»- 
..«M  wit*  Pnigaa  alkali.  Praffian  bl>te  fell  A>wn.  lb« 


vf  the  Chiwfc  AgahnatoUle. 


4M 


■?ed  again  by  a  flighccxccrsof  the  (o\vent.  The  alum 
t^tced}  {d\    was  then  added  to  it,   and  the  whoU 
Med  afrdh'by  carbotoc  of  poi-a(h,  aflilteii  by  a  boil- 
When  afterwards  edulcoRlcd,  dried,  purified  bjr 
■  of  vinegar  aiuj  ammoniac,  aiid  finally  heated  to  /ed- 
c  precipitated  alumiiie  weighed  50  grains. 


then  poured  fulphuric  acid  upon  it,  and  inJpitTated 
ire  on  a  fand-bath.  The  turbidnefs  of  the  fluids 
g  again  diflulvcd  in  water,  was  caul'ed  by  the  tender 
earthy  which  then  feparatcd,  and  confided  of  two 
tfter  ignition.  This  being  fubtraäed,  the  quantity  of 
us  tarth  {e)  is  reduced  lo  48  grains;  ivbich  now,  by 
uion  with  acetite  of  pot-uib,  and  cryflHllization^ 
pe4  to  ibe  toA  to  iboot  into  alum  only. 


Oloi 


lows,  from  this  dccompoficidlt  of  the  opalce  variety  , 
I  Chlnrje  agalmaloiilff  that  its  conflituent  pans  give  taM 
Mtiredt 
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Wrat  examples  have  fhewn,  that,  in  the  ryflematica] 

ment  of  foIEls,    the   light  of  chemiftry  fhould    be 

and  I  think  the  prefcnt  analyfis  furnifhes  one  of 

ift  confpicuous  proofs  of  that  point.     The  three  fof- 

tWhicb  were  the  fubjeft  of  this  and  -the  two  prcced- 
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ing  eflays,  have  to  this  day  been  confidered  merely  as  varie- 
ties oifteatiies :  and  yet,  how  materially  do  they  differ  in  their 
conftituent  parts,  confidering  that  the  femi-indurated  des- 
tites  {Sptckftein)^  from  Bareuth^  contains,  befides  its  portion 
ofJUeXj  merely  magnefia  \  that  the  Aeatitcs  (  Seifinfi€in)^fnK^ 
Cornwall^  is  compofed  of  magnefia  and  alumim ;  and  tbt 
the  Chinefe  fteatites  {Bildftein^  agalmatolite)  conuins  alio 
alumine^  but  not  the  lead  trace  of  magnefia.  This  lalt, 
which  muft  now  be  removed  from  the  genus  of  magnefiai 
and  added  to  that  of  alumine,  feems  to  be  properly  placed 
along  with  lithomarga  (  Suinmark). 

Among  the  other  ftones,  alfo  manu&Aured  by  the  Chi- 
ncfe into  figures,  or  little  ftatues,  I  have  likewife  met  with 
a  white,  pure,  very  finely  grained  ;iitfrA/« ;  which,  by  birc 
infpe£tion,  is  fufficiently  diftingui(hed  from  the  Chinefe 
»galmsttolite  here  treated  of. 


LVl. 
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LVI. 
ADDITION 

TO  THE 

"CHEMICAL   EXAMINATION 
LEPIDOLITE*. 


NCE  the  analyfis  of  Lrucitf,  defcribed  in  riie  earlier 
t  of  this  work,  has  evidently  proved  that  it  contains 
mvtgetahli:  altali  as  one  of  its  effential  conftltuent  parts; 
f  was  to  be  expetfled  that  this  allcaline  fubftance  might 
llcwife  be  found  in  the  mixture  of  various  other  fpecies  of 
;s  and  earths.  The  6rft  conßrmaiion  of  this  conjecture 
n  been  afforded  to  me  by  the  L^pidolitt. 

■  In  the  examination  of  this  (lone,  here  quoted,  the  lofs  of 
Right  in  the  fum  of  its  conllituent  parts,  which  I  could 
t  then  fjrther  account  for,  amounted  to  6J  per  crnt.^ 
ii  I  rufpe^ed  that  this  lofs  might  arife  from  the  vegetable 
,  which  at  that  time  was  not  yet  known  as  a  co-con- 
l^uent  j»rt  of  foffils,  I  rcfolred  to  undertake  a  fecoiid 
alyHt  of  lepidolite. 

A. 

1  reduced,  by  grinding,  250  parts  of  the  amithyfl'int  rid 
I'pJieUu  to  as  fine  a  powder  as  the  hardnefs  and  lubricity  of 


t  eet£j!pxxxn.  pusf  3SS  ftq. 
H  h  4 
^t    *  ■ 
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its  fcaly  aggregate  particles  would  allow,  and  digefted  it  with 
a  large  quantity  of  muriatic  acid,  in  a  temperature  laifed  at 
intervals  to  the  point  of  ebullition.  The  remaining  pov- 
der  of  the  ftone,  when  feparated  from  the  muriatic  folution 
and  wafhed,  was  deficcated  and  ignited.  It  ftiil  appeared, 
as  before,  in  the  form  of  white,  very  delicate  ihining 
fcales,  and  weighed  210  grains.  Treated  with  the  blow- 
pipe, it  fufed,  nearly  as  etfily  as  lepidolite  in  the  rough  fiatCi 
CO  a  fmooth  globule. 

h)  This  circumftance  making  it  evident  that  the  muvat 
tic  acid  had  effe«£led  only  an  incomplete  decompofition,  I 
reduced  again  the  remaining  powder,  by  long  continuedui- 
tiuation, .  to  the  moll  comminuted  date  poffible^  and  boiU 
it  once  more  with  a  frefli  quantity  of  muriatic  acid.  The 
refidue  feparated  by  filtration  fhewed  now  no  farther  di^ 
iition  to  melt,  and  feemed  to  confilt  of  mere  filiceous  earth- 

c)  The  muriatic  folutions  [a)  and  {l)  were  then  evapo- 
rated to  drynefs,  in  a  fand-heat;  the  faline  mafi  remaining 
was  pulverized,  covered  with  alkohol,  and  placed  in  a  warm 
temperature.  A  confidcrable  fedimcnt  fettled  to  the  bot- 
tom ;  which,  after  the  fpirituous  folution  had  been  poured 

'   ■  ■  . 

ofF,  was  diflblved  in  v/ater,  combined  with  fome  drops  ot 
ammoniac,  and  filtered.  It  then  left  behiud  it  a  browni^^ 
flime,  conflfting  of  alumine,  filcx,  and  oxyd  of  manganefc> 

d)  I  next  evaporated  the  clear  folution  that  fiad  pafTo) 
the  filter.  It  left  behind  a  faline  pellicle,  confifiing  of 
fmall  cubes;  which,  after  gentle  ignition,  in  order  to  drive 

.  o(F  the  fmall  portion  of  muriated  ammoniac  exifliiig  in  i^* 
weighed  ib{  grains.  This  fait  was  muriated  pot-afb.  C*'' 
folved  in  a  little  water,  and  combined  with  a  folution  of 

pure  tartareous  acid,  it  formed  aciJulous  tartrite  of  poC-afti 

lcrc0 
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if  tartar)^  which  by  coinbuJlion  yielded  caibonatoT 

r,  fin«  in  1 63  grains  of  muriated  pot-afli  are  con- 
to  grains  of  poc-a(h  free  from  wacer  and  carbonic 

tie  romain  4  grains  of  this  laft  to  be  reckoned  as 

»It  {wris  in  lOO  of  lepidoliie. 


B. 

hvnirii  and  fißf  grains  of  powdered  lepidolite 
Kpofed  to  a  rod-heat,  during  two  hours,  in  2  filver- 
t,  previoufly  mixed  with  the  fame  quantity  of  very 
Htöoaied  foda,  that  had  efflurefced  in  the  air.  This 
b  came  out  of  the  fire  a  compactly  united  mafs,  of  an 
I,  lively  brick-red.  It  was  pulverized,  and  fupcr- 
d  with  dilute  muriatic  acid,  and  kept  in  digeßion 
red  colour  had  totally  vanlfhed.    Th^fiUciout  earth 

ufided  from  this  folution  was  afttrwards  feparated  by 

lof  the  filter. 

Phe  louiiatic  Solution  was  then  evaporated  to  dry- 
the  faline  mafs  was  extrailed,  by  alkobol,  in  a  low 
the  fedinienc,  left  undiffolved  by  this  laft, 'was  re> 
td  in  water,  then  combined  with  a  little  ammofliac^ 
f  and  again  evaporated  to  a  dry  fait. 

3)e  dry  fait,  thus  obtained,  was  again  dilTolved  is  | 

and,  in  combination  with  liquid  acid  of  urtar,  ex* 

a  a  warm  temperature.     At  the  beginning,  the  mix- 

Bntinucd  clear  -,  but,  gradu.-illy,  it  dcpofited  minute 

Dine  grains,    which,    after   llxiviation    and    drying, 

hed  tai  grains.     They  confiiled  of  rtgttiiraUd  tartar^ 

j^hich   carbonated    pot-afh    was   produced   by  com-  1 

L. ^:m 
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i)  I  now  returned  to  che  precipitate,  feponted  bf  means 
of  ammoniac  {h\     This  I  diflblved  in  dilute  fulphuric  acidi 
and,  after  having  added  to  this  folution  the  fpirituous  (blutioa 
of  the  muriated  alumine  \h\  as  well  as  the  nnuriattc  ibludoo 
from  which  the  regenerated  tartar  had  been  feparatcd,  I 
fubjeded  the  whole  for  fomc  time  to  digeftion  ;  and  fiiullf 
freed  it,  by  filtration,  from  the  remaining  bro^nilhi  iiwddj 
depofite.     This  folution,  when  farther  evaporated,  without 
any  addition  of  acetated  vegetable  alkali,  fhot  into  regnlir 
cryftalsofalum,  amounting  to  185  grains.     The  remainder 
of  it,  ftill  farther  evaporated^  congealed  to  a  fhapelefs  Eiline 
mafs. 

Thus,  by  the  experiment  B,  the  prefence  of  the  alkaline 
falinc  conftitucnt  part  in  Icpidolitc  has  received  an  additional 
proof:  for,  thefc  250  grains  of  this  foffil  yielded  as  much 
pot-afli  as  was  neccflary  to  the  produ£lion  of  the  12^  grains 
of  regenerated  tartar,  mentioned  at  (f),  and  likewife  the 
quantity  entering  into  the  185  grains  of  the  cryftalli^cd 
alum  here  obtained. 

However,  the  quantity  of  vegetable  alkali  naturally  con- 
tained in  lepidolitc  is  more  accurately  {hewn  bjr  the  ex- 
periment A ;  according  to  which,  as  mentioned  in  its 
place  fA.</),  there  muft  be  added  to  its  other  conftituent 
patts  4  per  cent,  of  pot-afli. 

Hundnd  parts  of  Lepidolitc^  therefore,  contain  : 

Slltx 54,50 

jilumine S^i^S 

Poi-aß) 4 

Oxyds  of  manganefe  and  iron    .     .  0,75 


r     r  *        97,50 

Lois,  partly  confiding  of  water        3ij5o 
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In  my  firft  analyfis  I  noticed  my  furorifj,  that,  in  thi 
very  fuilble  ftone,  befides  the  filcx  and  alumine,  no  cor 
ftituent  part  could  be  found  to  promote  fufion,  except  tl 
very  trifling  portion  of  the  oxyds  of  manganefe  and  iroiu 

Yet  I  do  not  venture  to  affirm,  unconditionally,  that  th 
furibility  of  Upidolite  is  owing  to  this  alkaline  ingrediej 
now  difcovcred  in  it  ;  becaufe  the  Uucite^  whofe  earth 
parts  are  likcwife  fiiex  and  alumine,  as  well  as  lepidolit 
is,  in  bStj  infufible,  notwithftanding  that  it  contains  tl 
clkaline  ingredient  in  five  times  the  quantity  of  that  1 
.Icpidolite. 


m« 
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LVIL 

CHEMICAL  EXAMINATION 

OF 

URAN  IT E. 


FIRST  SECTION*. 

I..)i  HE  ancient  pbilofophers,  who  confidered  our  globe» 
the  center  of  the  material  univerfe ;  and  the  fun^  on  tbe 
contrary,  merely  as  a  planet  deftined,  like  the  others,  to  a 
periodical  circumvolution  round  the  earth,  flattered  thein- 
felves  that  they  had  difcovered  a  great  mjrftery  of  Nature, 
in  the  agreement  of  the /even  cele/iial  boJieSy  which  theyai^ 
fumed  for  planets,  with  the  fiven  metals  known  in  thofe 
times.  In  confequence  of  the  variont  hypocfaefes  which 
they  founded  on  this  fuppofed  myftery,they  allotted  to  each 
metal  a  certain  planet,  by  whofe  aftral  effluvia  its  genua- 
tion  and  maturation  were  to  be  promoted.  In  like  man- 
ner, they  took  from  thefe  planets  their  names  and  fymbols, 
to  defignate  the  metals  fubordinated  to  them.  But  as  tho 
above  number  of  metals  has  long  fince  been  increafed  by 
later  refearches ;  and  as  the  difcovery  of  new  planets  has 
not  kept  pace  with  that  of  metals,  the  metals  newly  found 
out  have  been  deprived  of  the  honour  of  receiving  their 
names  from  planets,  like  the  older  ores,  They,  therefore, 
muft  be  fatisfied  with  the  name  given  them  accidenully) 
and,  in  moft  inftances,  by  the  common  miner. 


*  Read  in  the  Royal  Academy  of  Sciences,  at  Berlin.  Sec 
Memoire  Cbimtque  et  Mlnerahgtque fur tUr^ne^  in  the  Miem^rts^ 
VAcademu  Royal  da  Sdinces,  Sec.  Aoüt,  S7t6|  Jufqu'ä  la  fin  ^ 

1787.    Btrlin,  179». 
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Of  late,  fcvcntcen  metallic  Jubilances  have  been  acknuw  • 
Icdged  as  diAta£l  meuls,  each  of  a  nature  peculiar  to  itfclt. 
7he  defign  of  this  efläy  is  to  add  one  to  that  number,  the 
chemical  properties  of  which  will  be  explained  in  the 
fequel*. 

2.)  The  particular  foiBl,  by  the  decompofition  of  which 

I  have  difcovered  this  new  metallic  fubftance,  is  the  black, 

or  pitch^lendi   (pfeudo-galena   of  many)    as   ic  has   been 

bitherto  called.     In  the  mean  time,  I  ihall  continue  to  ufe 

that  appellation,  till,  in  the  progrefs  of  this  eflay,  the  ne- 

ceffity  of  giving  it  a  new  name  will  be  confpicuous.     This 

ibfil  is  found  at  Joachimsthal  in  B<Aemia,  and  at  Johann 

Gargtnftadt^  in  the  metalliferous  mountains  of  Saxony. 

Only  a  few  writers  appear  to  have  been  formerly  ac- 
quainted with  this  mineral.  Wallerius  and  Briinich  men* 
tion,  indeed,  under  the  head  Argentiferous  Ores  of  Zinc, 
die  pitcb^Undoy  and  a  black  piteb-ore  (Picherz)  ;  but  it 
docs  not  appear  that  they  meant  by  it,  or  even  have  known 
die  above  fbffil  from  Joachimstbal  and  Johann-Georgenßait, 
WiTur^  to  whom  its  fraäure,  hardnefs,  and  gravity,  fuf- 
ficiently  indicated  that  it  could  not  be  a  blende,  has  tranf- 
'ferred  it  from  the  clafs  of  zinc-ores  to  that  of  the  ores  of 
in»,  calling  it  Eiftn-ptcherx  ;  though  only  ad  !»Un'f/i,  until 
its  proper  place  Ihould  be  aicertained  by  chemical  analyfrs. 
A  fubfequent  conjefture  of  his,  that  this  foCRl  might,  per- 
•öps,  contain  the  metallic  radical  of  tun^ftcn^  or  ivolfrtim^ 
was  thought  to  be  fupported  by  actual  experiments  made  at 


•  Even  this  number  (17)  of  |inetillic  fubßances  has  received  aa 
*d<litlony  by  the  Ti tansy nt,  fo  Utely  diicovered,  a^  i&  Ihtiwzi  by 
^fyXlW,  pages  300  and  310« 

Sckfrw 
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Schemnitz*.     But  this  pretended  fad  is  contradiAed  hj  the 
rei'ult  of  the  following  examination. 

3.)  The  varieties  of  this  foflii,  that  have  hitherto  occuf' 
red,  may  be  divided  into  two  forts.  The  ßrß  of  them  is 
found  in  brownllh-blaclc,  maffive,  and,  for  the  mofl  partf 
outwardlyr  flat,  reniform  pieces.  It  is  rcfplendent  both  ex- 
ternally and  internally ;  wholly  opake,  and  of  an  ioiperfeä 
conchoidal  fra£lure.  It  is  brittle,  admits  of  being  eafilj 
comminuted  by  trituration,  and  affords  then  a  black  powdeft 
tending  to  the  greenilh.  Its  fpcciflc  gravity,  upon,  aa 
average,  is  7,500. 

To  this  fort  belong,  in  particular,  the  pitch-blendes  dug 
at  yoachimsthalj  in  the  mines,,  or  galleries ;  Sacbshcher 
EdellcutsfoHrij  and  Hohe  Tanne ;  where  tiiey  are  accoOH 
panied  by  brown-red  ponderous  fpar. 

The  ficond  varietyy  to  which  belongs  the  greateft  part 
of  pitch-blende  that  occurs  at  Johann-Georienstadt^  is  grejr- 
ifli  black,  and  exhibits  various  degradations,  from  the  glit- 
tering to  the  dull  or  dim.  At  that  place  it  is  obtained  ia 
the  mine  Georg  JVagsfcrty  in  larger  or  fmaller  maffes,  be- 
tween ftrata  of  fchiftofc  micz  (G/immerfchUf er)  \  which  is 
nearly  in  a  (late  of  decay.  It  is  ufually  accompanied  by  a 
metallic  earth  (oxyd),ofa  yellow,  rcddifb,  and  light4>rown 
colour  ;  and,  befides,  alfo  frequently  by  the  green  jnicä^  al 
it  is  called,  cryflallized  in  fmall  quadrangular  tables.  Some- 
times it  is  obkrved  to  be  invefted  by  compatSl  galena  {Bk}' 
schweif  )j  or  having  this  latter  difTeminated  in  its  fubfiance 
in  delicate  veins  and  points.  It  has  alfo  been  met  with 
there  in  the  mine  NeujahrsmaaJJin^  between  alternate  flrata 
of  the  fibrous  brown  iron-ftonef. 

•  Sec  Bergmännisches  Journal.   17S9.  Vol.  I.  pag«.  612. 
t  A  mure  ample  defrription  of  its  external  properties  hu  bcea 
given  by  Karflen^  in  tlie  41h  vol.  of  the  Rfbaebt.  ».  Enidecky*-^' 

m 

Nanirkund*.  Berlin,  179a,  page  17S. 

4)  WhP« 
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\  When  pitch-blende  U  tried  by  icrdf,  before  the  b]aw- 
'gues  no  alteration,  aiid  is  pencftly  infufible. 
nixed  with  li^a,  or  buru,  and  placed  in  the  fame  filua- 
>«,  it  is  converted  into  a  grey,  cloudy  button,  rcfembling 
«ix.  But  with  a.  neutral  phofphat  it  produces  a  clear,  green 
obule.  If  in  thefe  trials  feme  minute  metallic  grains 
'et  appear,  they  proceed  from  the  lead  interfperfed  in  the 

I 

K.'«}  I  expofed  half  a»  eunce  of  tiituratcd  pitch-blende 
"  flroiig  red-heat,  in  a  coated  glafs-retort-  After  cooling,  I 
Hind  that  it  had  lufl  feven  grains.  A  fmall  portion  of 
llfiburic  acid  has  alfo  pafTed  over,  and  in  the  neck  of  the 
Hk  a  little  fulphur  was  obferved  to  be  fublimed. 

^^Another  equal  quantity  of  pitch-blende  was  roafted  in 
pen  Are,  that  is,  on  a  teft  under  the  muffle,  until  all  iu 
ulphur  had  volatilized.  By  this  management  it  loft  30 
;nins.  Upon  this  I  kept  it  one  hour  lunger  in  ignition, 
nd  (^ferved  that  its  weight  had  again  increafcd  eight 
nins. 

K|'  To  examine  the  relations  of  pitch-blende  to  the  fijit4 
Hu  in  the  dry  way,  I  triturated  i  ounce  of  it  with  one 
ttflce  of  carbonated  pot-alh,  and  urged  the  fitc  to  the  fu- 
on  of  the  mixture  in  the  crucible.  The  malV  poured  out 
Plhe  vcflel  was  black-grey,  compad,  hard,  and  of  a  lamel- 
■e.  When  ground,  boiled  with  water,  and 
c  powder  of  the  foffil  remained  on  the  paper  with 
mer  black  colour,  and  alfo  nearly  with  it;  origin; ' 
The  coloutlefs  fluid  had  merely  an  alkaline  taß^^ 
g  only  a  flight  indication  ofalkalinc  fulphuret  (iiver^ 
mfbar)  i  and   when   faiurated   with    nitric    acid 


1  Jume  flocculi  of  fii: 


tceo'js  eartri 


By 
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By  this  infolubility  of  pitch-blende,  in  melting  poC-tA, 
it  was  decided  that  it  in  no  way  belonged  to  the  fi)dib 
which  conuin  tungften,  or  wolfram. 

7.)  I  now  orocecdcd  to  examine  its  habitudes  withdvUr. 

Dilute  fulphuric  acid  was  incapable  of  effe&ing  a  tnie  (b- 
lution  ;  it  only  extraded  from  it  a  faint  greenifli  tinäurei 
Even  concentrated  fulphuric  acid  did  not  entirely  diffidve 
this  foflil :  for,  after  {-  ounce  of  pitch-blende  had  been  di« 
gefted  with  one  ounce  of  that  acid^  in  a  retort,  the  liqMT 
being  then  again  diftiiled  ofF  to  drynefs,  and  the  xMtt 
foftencd  with  water,  and  filtered,  its  undiflblved  part  fill 
weighed  three  drachms :  and  likewife  the  black  colfltf 
which  it  ftill  preferved  fhewed  that  no  perfeä  folution  \ai 
taken  place.  The  fluid  that  had  palled  over  was  fiiW 
phureous  acid ;  and  the  folution  filtered  off  from  the  refidu' 
had  a  green  colour. 

8).  Nitric  acidy  on  the  contrary,  produced  a  more  coDv- 
plete  decompofition  ofthat  foflil. 

a)  Halfan  ounce  of  the  greyifh-black,  dull  pitch-blemk 
was  digeflcd,  in  a  low-heat,  with  moderately  flreng  nitric 
acid.  It  was  attacked  hy  the  acid  with  an  evolution  of  re» 
nitrous  vapours.  I  afFufed,  by  degrees,  more  of  the  acid» 
till  the  difappearance  of  the  black  colour  of  the  fbffil  fhewv 
that  its  decompofition  was  accomplifhed.  The  folutioOf 
when  again  diluted  with  water,  was  of  a  bright  wiflC* 
yellow,  variegated  with  the  greenifli.  It  left  on  the  piptf 
a  white-grey  refidue,  weighing  16  grains  upon  deficcalioo. 
This  took  fire,  when  heated  in  an  earthen  pot,  and  burnrf 
w  ith  a  fulphureous  flame  ;  lofmg  thereby  5|  grains.  The 
remaining  lof  grains  confifled  of  filex ;  from  which  wtto- 
muriatic  acid  flill  extraAed  fome  portion  of  iron. 

b)  One 


A)  One  half  eunet  of  die  biader  fort  of  pitch-blende, 
ti«ated  in  the  lame  manner  wilh  nitric  acid,  coagulated, 
upon  folution,  to  a  bright-green  gelatinous  confluence,  in 
which  fome  light  grey-yellow  particles  lay  diJ'perfed.  By 
dilution  with  water,  and  fiUrution,  it  left  26  grains  of  a 
tcddi(h-grey  rcliduc,  6  grains  of  which  were  fulphur,  and 
the  remainder  an  earthy  matter,  impngiiated  with  iron. 

r)  When  no  pure,  compaä  lumps  can  he  had,  the  pitch- 
blende, which  is  liill  embodied  with  its  matrix,  may  alfo  be 
employed  for  extradlion  with  niiric  acid.  Tiutnly-four 
ounces  of  moderately  ftrong  nitric  aciJ,  aifufed  upon  8 
wnces  of  fragments  of  this  impure  pitch-blende,  previoufly 
pulverized,  attacked  it  wflh  vehemence;  the  mixttire  be- 
same hot,  and  emitted  red  vapours.  After  digcftion  for  fome 
time,  i  diluted  the  foJution  with  water,  and  filtered  it. 
Thtfjanj^H^,  or  matrix  of  the  fliiflofe  mica  kind,  exifting  in 
the  foffil,  remained  behind  as  a  light-brown  mud  ;  which, 
ifier  walhing  and  deficcation,  weighed  4J  ounces,  but  loft 
out  drachm  more  by  burning  oiF  the  fulphur  which  it  con- 
Witied.  1  concentrated  the  green  ilh-yeilow  folution,  by 
iJiflilhtion,  from  a  retort  j  by  which  management  nitrat  of 
lad  feparated,  in  white  glanular  cryftals,  amounting  to  50 

I  By  muriatit  acid  only  an  incomplete  folution  was  pro- 


|lt  if  this  acid  be  mixed  with  one  Uiird  part  of  the 
,  the  nitre~muriatic  acid  ariling  from  this  combiniicroit 
^aperfeiä  folution. 


■t  of  pitch-blende,  mixed  with  two  oitnccs  of 
regia,  became  hot,  and  was  violently  attached  by  this 
It}  at  the  fame  time  that  the  mixture  Arongly  eifw- 
I  i  vefced 
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vefced,  and  the  folütion  was  almoft  entirely  eflFe£ted  for  the 
greateft  part.  When  it  had  digcfted  a  while,  it  was  dilutd 
with  water,  and  paflcJ  through  the  filter.  Its  refuliie 
weighed  13  grains;  which,  after  the  combuftion  of  tk 
fulphur,  left  nine  grains  of  a  liliccous  matrix.  The  folutioB 
depofited  qiuriat  of  lead,  while  cooling,  in  minute,  wbitCi 
needlc>(haped  cryftals,  which,  by  redudlion,  yielded  a  regn- 
line  head  of  lead,  of  4  grain.     After  fome  time,  there  ^ 

* 

pcared  in  the  folucion  fome  beautiful,  large,  bright,  greenilb- 
yelluw  cryilals,  in  rhomboidal  fix-fided  tables. 

ic  )  Endeavouring  to  become  more  accurately  acquaiDUl 
with  the  metallic  principle  which  is  the  chief  ingredient ia 
pitch-blende,  as  v/cil  as  with  its  chemical  relations  toodicf 
fubftanccs,  I  j  erformed  various  experiments  with  the  nitric 
ar.d  nicro-iV;uriatlc  folucions  before  mentioned. 

At  firft  I  attcir/i-^ted  to  find  whether  a  reduifiw  of  it 

wculd  t-i:c  niavJ  in  the  humid  way.  With  this  view,  I 
filicJ  two  irhuVjs  wiihtliofc  folutions,  immeriing  in  the  one 
Kiir.c  poiifhcd  irun,  and  in  the  oihcr  a  thin  ftick  of  zinC« 
ßiiL  in  neither  caTc  was  any  thing  precipitated. 

11.^  PriifTM*  of  pot-alli  threw  down,  from  both  thcfcfo- 
iiitloiis,  a  f.\v>vr^it»;2-r^^^  precipitate,  rcfemhling  red  ful- 
piiu rated  oxy»t  of  antimony  [Kermc^s  mineral.).  This 
plunomcnun  is  i^nc  of  the  moft  charaiScriftic  properties,  bf 
which  this  i]ict;illic  fubltance  is  diftinguifhed.  It  is  tni^ 
copper  iikuwiic  fails  down,  of  a  brown  colour,  if  precipe 
taijd  tVoni  acid  menitrua  by  means  of  Pruffian  alkali;  M 
then  it  ajocars  riithcr  more  in  the  form  of  floccuL'i  of  * 
v*üüli3'  cohtfion  :  whereas  the  former,  on  its  prccipitatioBi 
directly  fprcacis,  or  dirtuies  itfelf  through  the  whole  volufl* 
of  the  fluid.     Still   more  does  the  brown^red   precipitA 

obtained  by  precipitating  the  oxyd  of  molybdeoa  ftoo  iff 

muriitic 
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itic  rt)lution,  by  means  of  PrufTian  alkali,  rcfcmble 
mentioned  above.  Ho^vcvtr,  Itclidc^s  chat  tlic  coluur  of 
ttft  ift  brighter,  thefc  two  metallic  fubftancqs  ar«,  in 
f  Mher  refpeä,  fo  different,  that  they  cannot  cafily  be 
Aea  (or  cadi  other, 
clip  jMtch-blcndc,  as  i»  mortly  tlie  cafe,  be  acciJentally 
mpanied  by  a  portion  of  iron,  the  precipitate  appears,  at 
fiift,  ofa  dirty  black,  but,  after  the  fe  pa  ratio  ti  of  this,  m 
»bur  i*a  purer  hrown. 

i.'^  Sulphur»  0/ fl»i»Mn/ffc  precipitates  the  metallic  fub- 
)e  of  pitch-blende,  dilTotved  in  acids,  of  a  lirswn-ytlliv/ 
n  which  cafe,  the  mixture  is  ufually  covered  by  & 
älc-grey  pellicle  of  a  metallic  loftre. 

].}  By  tinHure  tf  gaUsy  or  gallic  acid,  added  to  ex- 

1,  only  a  flight  quantity  of  a  blackiQi  precipitate  is  pro- 

But  if  the  predominant  part  of  the  acid  be  neu- 

J  by  an  allcali,  a  copious  precipitation  of  a  tbtcoUüt- 

B  eofues. 

^4.)  All  alkalis  throw  down  the  metallic  portion  from 

■  Mid  folutionsof  picch-blende,  of  ^  ytUaw  colnr.   This 

X  another  charafter  peculiar  to  that  metallic  fubllance. 

,  or  degradations  of  that  yellow  colour,  are  va- 

;,  according  to  the  degrees  of  purity  of  the  folBl,  and, 

wife,  according  to  the  nature  of  the  allcalinc  lalt  «m- 

n  the  procels. 

alkalis  promote  the  prcciptlalion,  in  the  tnofl 

,  if  they  arc  ufed  in  their  caultic,  or  pure 

The  precipitate  is  then  commonly  lemon-yellow  ( 

t  inclines  more  to  the  white,  if  carbonated  alkali  is  em- 

a  pteciptLant. 

t  i  1  IS)  If 
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15.)  If  more  carbonated  alkali  be  added  than  is  rcquird 
to  faturate  the  acid,  part  of  the  metallic  oxyd  will  be  i» 
diflblved  ;  but  it  falls  again  down,  of  a  lemon-yellow^  tf 
iaturating  the  cxceffive  portion  of  the  alkali.  A  fimilar  re-tf 
folution,  in  carbonated  fixed  alkali,  happens,  when  the  jd* 
low  oxyd,  recently  precipitated  and  wafhed,  while  Ji 
moift,  is  mixed  with  deliquefccd  pot-afh,  and  digeU 
Sn  a  boiling  heat.  If,  to  the  fafFron-yellow  folution,  ifo 
reparation  of  the  undiflblvcd  rcfidue,  nitric  acid  is  added|  it 
throws  down  the  diflblved  part  of  a  pale  yellow  colour. 

On  repeating  this  experiment  with  cauftic  lixiviumi  tbe 
colour  of  the  mcuilic  oxyd  changed  to  a  dark^brown.  Bit 
this  lixivium,  being  afterwards  examined,  was  found  to  co^ 
tain  nothing  of  that  oxyd.  This  circumftance  fcrvcsto  pnwe 
that  it  is  not  the  alkali,  but  the  carbonic  acid  combiiN' 
with  it,  that  contributes  to  tStGt  the  folution  before  no- 
ticed. 


x6.)  Somewhat  different  was  the  colour  of  the  precipiüte 
which  I  have  obtained  from  the  greenifh  nitric  folution  of 
the  blacker  variety  of  pitch^blende  ^8.  A.J,  by  means  rf 
cauftic  foda ;  for  this  inclined  from  the  yellow  to  the  green- 
This  is  not  owing  to  a  latent  portion  of  copper  in-the  foffli 
as  the  precipitate  gives  neither  colour  nor  taftc  to  cauffic 
ammoniac  poured  upon  it. 

17.)  This  yellow  metallic  oxyd  readily  diflblves  in 

When  treated  with  dilute  fulphuric  acid^  gently  wanned 
it  was  foon  diffolvcd,  leaving  only  the  portion  of  IcadwhW 
ftill  remained  in  it.  The  folution,  duly  evaporated,  at 
forded  a  lemon-ycllow  metallic  fulphat,  cryftallized  is 
fmall  accumulated  colunuis, 

18.)  The 
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E)  The  folution  of  the  yellow  tr.rfallic  oxyd  in  weak- 
-- '  mirie  oc'id^  and  made  to  cryflatlize  by  evaporation,  ai 
'.':  J..'iKirilccl  a  finall  qiimntity  of  nitral  of  lead,  and,  aftcr- 
I  I",  beautiful,  c'car,  oblong,  hexagonal  tables,  of  a  plea^. 
:,  nght-gretnift  colour ;  (omc  of  which  were  f  of  an 
i>  long,  and  J  of  an  inch  broad.  To  prefcrve  thcfc 
tils  in  their  onglnBl  pcrfcclioii,  they  muft  be  kept  in  x 
I  I- i  velTel,  as  they  fccm  liable  10  fome  decay  by  the  ac- 
...ofair. 

19.)  The  folution  of  this  metallic  oxyd,  prepared  hy 
mvrintU  acid,  evaporated  to  the  point  of  cryllallization,  and 
'  ■•:  Oandir.g  in  the  cold,  at  firft  yielded  fome  muriatcd  lead, 
■  /lo  needles ;  hut,  after  this,  it  ihot  into  yellowifli-greeii 
^.diils,  the  fundamental  figure  of  which  appears  to  be  the 
rbomboidal,  or  oblique  qundraugular  table. 

K.)  By>di(lil]ed  vintgar,  ßrengthened  by  freezing,  this 
metallic  calx  was  diflblved,  with  the  aid  of  digcllion.  After 
gentle  evaporation,  this  folution  afforded  fine,  clear,  topaz- 

Jlow  cryftals,  in  regular,  four-fided,  thin  columns,  with 
.liicdril  pointed  terminationj,  fome  of  them  one  inch 
When  I  fubjeCted  fume  of  thcfe  cryftals  to  ignitioa> 
lirginning  with  a  low  heal,  the  metallic  oxyd  left,  after 
t^t  cxpulfion  of  the  acetic  iicid,  prefervcd  the  fame  figure, 
for  the  moft  part,  which  the  cryftals  had  originally  pof- 
fclTed.  ■ 

li.)  Phofphoric  add,  lllcewifc,  is  a  folvcnt  of  the  preci- 
pitate obtained  from  pitch-blende.  But  this  folution  does 
not  long  continue  cle.ir ;  the  phofpbated  metallic  oxyd 
«Hing  down,  by  degrees,  in  yellow-white,  amorphous  flot- 
«uli,  of  difficult  fcilutiim  in  water.  A  fimilar  precipitate 
^fo  aiifes  on  pojiring  phofphonc  acid  into  the  acetic  folu- 

KDfihts  folKl. 
/  i  J  _  ■v^.\  \ 
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22.)  I  introduced  a  mixture  of  one  part  of  pitch-bkolrj 
with  three  of  nitre,  by  fucceffive  portions,  into  a  red-lK 
crucible.     The  mafs  foamed  much  ;  but  only  a  weak 
nation   was  obfervable.     I  kept   it  in  ignition  for  half  i 
hour,  after  which  I  fct  it  afidc  to  cool.     It  was  of  acho»j 
later-brown;  and  when  this  miifs,  liquified  with  water, hd 
betn  filtered,  the  powder  of  the  foffil  left  on  the  paper  iw 
mainedofthc  fame  colour.  The  colourlefs  lixivium  cootuo- 
cd  11111  foir.c  undccompofed  nitre  ;  and  iicids  caufed  ittod^j 
pofite  a   whltlfli  piccipitatc,  which   for  the  mod  pan  ct»«j 
filled  of  filcx. 

23.)  After  thcfe  rcfe^ches,  I  made  fome  experiocn 
relative  to  the  proccfs  of  redu^ion, — When  the  yellow  ofr 
tiillic  oxyd  wai  tried  upon  charcoal  before  the  blow-pipei 
it  exhibited  the  fame  phenomena  as  were  mentioned  of  tbe 
crude  pitch-blende,  (4.) ;  excepting  that  it  acquired  a  brown- 
iih-grcy  colour  by  ignition  ;  and  that  the  brown ifti  colour 
of  i^ic  globule  produced,  on  its  treatment  with  foda  and  bo- 
rax, was  purer  and  clearer  than  that  from  the  rough  foffil: 
in  I  lie  fame  n^.anncr  as  il^c  colour  of  the  gree:«  globule  arit 
inj  from  iis  mixture  with  an  al  lea  line  phofphat,  in  the  like 
proccfs,  was  more  pure  and  clear. 

24.)  The  trials  made  by  fufion  in  the  crucible  gave  all 
exaclly  fuch  'cfnits,  a?  tholb  previous  fmall  trials  upoa 
charcoal  would  allow  mc  to  cxnucl. 

a)  Gne  drachm  of  rough  pltch-bUnde^  mixed  with  i[ 
drachm  o^  calcined  borax,  together  with  fome  dar- 
coal-duft,  and  covered  with  muriat  of  foda  i  and 

b)  An  equal  quantity  of  rough  pitch-blende,  minj* 
'^d  will!  two  parts  of  black  flux,  and  a  little  muriat 
L :   iK>y\;xy  where  melted,  each  feparatcly,  in  the  wioi* 

fitffl«* 
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fufiiace  with  a  ftrong  fire.  In  both  ciUcs  the  foffil 
.was  convened  into  »  blacfc-grey,  dimfcnria,  without 
any  trace  of  reduäion :  only  tliat  fome  metallic  |rain» 
of  lead  appeared,  originaiing  from  the  particles  of  that 
jineul  dilTefnUiated  in  the  rgugh  folKl. 

J.)  In  the  following  experiments  I  employed  the /mr^ 
V  precipitate  before  mcncioaed. 

I  a)  One  drachm  of  it  was  mi.xed  with  two  drachms 
of  black  flux,  and  inferled  in  a  charcoal-crucible ; 

h)  Another  drachm  was  mingled  with  twice  its 
.weight  of  calcined  borax,  and  Itkewife  put  in  a  ciuci- 
Lble  made  of  charcoal ;  and 

*)  A  third  drachm  was  mixed  with  10  grains  of 
ichucoal-^ull}  20  grains  of  calcined  borax,  and  two 
idiachms  of  powdered  white  glafs, 

^efe  mixtures,  the  crucibles  being  firft  luieJ,  were  ejt- 
d  for  one  hour  and  a  half  to  the  llronge(V  beat  of  the 
ling  furnace. 

^he  product,  which  in  all  three  crucibles  was  nearly  the 
L  ConJifted  of  a  blaclc  vitreous  fcoria,  but  exhibited  no 
Cation  of  any  metallic  button. 

1^)  Being  thus  convinced,  that  the  redu<5tion  of  this 
lllic  oxyd,  which  J  had  in  view,  was  not  to  beaccom- 
led  by  means  of  faline  and  vitrifying  fubftan^es,  1  re- 
fed  to  treat  it  merely  with  combu(lü)le  bodies,  after  iht 
{Der  of  the  afl'ays  of  mangancfe,  Fortbi«  purjiofc,  I 
■rated  120  grains  of  the  yellow  metallic  oxyd  to  a  pafte, 
1  iinbcd^il,  and  caufed  the  oil  gently  lo  burn  on  a 
1  i  4  w^- 
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teft.  There  remained  85  grains  of  a  heavy  black  powder 
behind  \  which  I  expofed,  in  a  well  fecured  charcoal-cnid? 
ble,  to  the  medium  heat  of  the  procelain-furnace. 

At  the  fame  time,  another  crucible,  containing  pure 
oxyd  of  manganeß^  and  prepared  in  the  fame  nianneri  was 
cxpofed  to  the  fame  fire. 

When  both  thefe  crucibles  were  brought  back  from  the 
furnace,  I  found,  that,  in  xhtfecond^  the  reduction  of  manga- 
nefe  to  the  rcguline,  or  metallic  ftate,  had  been  moft  per- 
fedly  accompliflied.  But  in  the  firjl  crucible  I  found  the 
oxyd,  obtained  from  pitch-blende,  in  the  form  of  a  hearj 
and  only  loofely  coherent  mafs ;  which  by  friäion  betweca 
the  fingers  could  be  divided  into  a  fine  black-brown  duft| 
yet  poflcfled  of  a  metallic  luftre. 

In  pouring  nitric  acid  upon  a  part  ofthat  duft,  the  folu- 
tion  went  on  witii  pretty  confiderable  energy  ;  the  mix- 
ture growing  hot,  and  giving  out  a  quantity  of  red  nitrous 
fumes,  l^y  this  phenomenon,  I  was  perfuaded,  that  the 
oxyd  had  in  fome  manner  been  revived  to  the  metallic  ftatc^ 
although  not  run  into  one  mafs ;  and,  hence,  that  this  me- 
tallic fubftance  is  more  rcfraßory  than  even  manganefe. 

27.)  To  experience,  whether  this  oxyd  of  pitch-blende^ 
thus  tar  metallized,  would  not  perhaps  prove  more  fufible, 
I  put  the  remaining  portion  in  a  charcoal-crucible  i  covering 
it  with  half  its  quantity  of  calcined  borax,  and  the  remain- 
ing fpace  of  the  veflel  with  pulverized  charcoal.  The 
outer  crucible  of  baked  clav,  into  which  the  former  was 
infcrted,  was  then  well  luted,  and  expofcd  to  the  ftrong- 
eft  heat  of  the  porcelain-furnace.  My  cxpeäationt  as  I 
found  by  the  refult,  was  not  totally  difappointed  ;  for  I  now 
obtained  a  coherent  mafs,  confiftiug  of  copglutioated  ex- 

tremclj 
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::rr.ciy  uitnulc  metallic  grains,  whofc  aggrcg.it ion,  haw- 
■•  -r,  was  not  compaift,  but  finely  porous,  and  like  froth. 
I  hi:  colour  of  thjt  mrtallk-jnafs  was  outwardly  darlc-grey, 
but  inclining  on  the  ftrealc  to  the  bro;vnilh.  Its  metallic 
Juftrc,  for  want  of  perfcifl  denfity,  was  but  moderate,  and 
tiie  cobejion  of  its  integraJit  particles  only  flight.  Its  fpe- 
c  lie  gravity,  6,440. 

Xo  alteration  was  produced,  when  fmall  portions  of  that 

regulus  were   ignited  upon  charcoal  with  the  afTUtance  of 

the  blow-pipe.     On  fufiiig  it  with  fufible  phofphoric    fait, 

the  globule,    while  melting,  was  citated  with  a  dull,  filvcry 

white  pell-cle,  formed  by  cohering,  exceedingly  fine  mc- 

I  ic  globules.     On  continuing    the   fufion,  this  metallic 

:iiiVentercd  deeply  into  the  body  «f  the  globule,  which  at 

.1;  acquired  the  appearance  of  a  dim,  grey-green,  porous 


18.)  With  the  view  of  attempting  an  artificial  minenu 
liution  by  fulphur,  I  mixed  the  yellow  oxyd  with  twice 
tti  we^hl  of  fulphur  in  a  fuiall  glafs-re^}rt,  and  expelled 
igtin  üom  it  the  greaie/t  part  of  tiie  fulphur,  by  applying 
beii,  The  rcfiduc  combined  with  the  reft  of  the  fulphur 
vu  1  black-brown,  compact  mafs.  But  the  degree  of  af- 
EnJt]t  of  this  metallic  fubßance  with  fulphur  is  but  low  ^ 
for,  on  cxpofiog  again  this  fulphurated  mafs,  in  another  re- 
lort,  to  the  adjon  of  fire,  the  remainder  of  the  fulphur 
iJiaitted  of  being  entirely  driven  out;  while  the  metallic 
part  remained  behind  in  the  form  of  a  black,  heavy,  granu- 
le powder. 

19.)  Toinvefiigatc  what  colourthis  metallic  oxyd  would 
gire  to  glafs-fiits,  and  what  effefl  it  would  produce  on 
potnlun,  when  applied  to  it  as  an  enamel  colour,  the  fol- 
lowing experiments  were  made. 
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o)  Silix a  drachms. 

Mild  pot^Jh    ....  z  drachm, 

YMtfW  nutallic  exyd     .     .  lo  grains, 

produced  a  clear,  light-brown  glafs. 

b)  SIlex 2  drachms, 

Mild  foda I  drachm. 

Tallow  metallic  oxyd     .     •  lo  grains, 

yielded  nn  opake,  black-grey  glafs. 


^ 


Bxxrnt  israx,\°^'^''^      •        2  drachms, 

Ytllow  metallic  oxyd    .     .  20  grains, 

afforded  a  glafs  pcrfeAly  refcmbling  brown  rock-crjffl 

(Raucb^topaz). 

d)  Silex,  1 

Htnsus  phofphoric  acidj  >         2  drachms  of  eic' 

prepared  from  bones,  J 
Yellow  rnetallic  oxyd    .        .     20  grains, 

gave  a  bright  apple-green,  opakc  glafs,  almoft  like  t\af' 
prafe. 

/)  Vitreous  phofphoric  acid 

from  animal  bones   .     .         2  drachms, 
Yellow  metallic  oxyd    .       .      1 0  grams, 

produced  a  clear  emerald  green  glafs. 

Thcfc  tw  o  laft  vitrifications,  by  degrees,  attraded  ^ 
ture  from  the  atmofphcrc. 

/)  The  yellcw  metallic  oxydy  gendy  ignited,  mixed  ^ 
a  proper  flux,  and  applied  to  porcelain,  and  fufed  upC?^ 


•    V 
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in  tiiC  ep.amcHing   turn.icc,    prouucicJ  a   faturated    or  deep 
orange-yellow  colour. 

30.)  From  the  whole  of  thefe  experiments  it  is  manifeft^ 
that  the  pitch-blende  does  not  belong  either  to  the  ores  of 
sine,  or  to  thofe  of  iron,  nor  yet  to  the  genus  of  tungften  or 
wolfram,  and  in  general  to  none  of  the  meullic  Aibftances 
hitherto  known ;  but,  on  the  contrary,  that  it  confifts  of 
a  peculiar  J  dißlnSf^  metallic  fubßance.     Therefore  its  for- 
mer denominations,  pitch-blende^  pitch-iron-wrey  Sec,  are  no 
longer  applicable,  and   muft  be  fupplicd  by  another  more 
appropriate  name. — I  have  chofen   that  of  uranitej  (Ura-^ 
mum)y  as  a  kind  of  memorial,  that  the  chemical  difcovery 
of  this  new  metal  happened  in  the  period  of  the  aftronomi^ 
cal  difcovery  of  the  new  planet  Uranus*. 

31.)  In  the  pit  Georg  JVagsfort^  at  Johann-Georginßadt^ 
the  metal  uranium  likewife  occurs  in  the  form  of  a  metallic 
oyd,  of  an  earthy  appearance.  This  is  the  earthy  foffil, 
already  mentioned  at  the  beginning  of  this  eflay,  which 
there  accompanies  the  compact  uranitic  ore  under  various 
ihadesof  colour,  pafling  from  the  pale  fulphur-yellow  into 
the  brick-red,  as  alfo  into  the  brown-yellow.  The  light* 
yellow  and  reddifh  varieties  are  the  purcft ;  fince,  when  dii^ 
iblved  in  nitric  acid,  and  treated  with  P ruffian  alkali,  they 
inunediately  precipitate  of  a  brown-red  colour.  I'he  darker 
varieties,  on  the  other  hand,  contain  more  or  lef:^  of  iron. 
Thb  earthy  oxyd  of  uranium  has  formerly  been  taken  for 
an  ochre  cf  iron.  It  has  likewife  been  confidered,  as  the 
pnxluä  ariiing  from  a  previous  decay  of  (hiilofe  mica,  which 
ferms  the  gangue,  containing  this  foffil  in  the  mine  juft 
mentioned. 


*  This  is  called  Georgiumßdus  In  England  oiWy.— Tranfl« 
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32.)  To  this  place  likewife  belongs  the  green  nuca^  as  it 
was  formerly  called,  that  is  alio  dug  from  the  fame  pt 
This  beautiful  foffil  is  found  in  the  fifTurcs,  rifts,   and  part* 
ingsofthe  rock,  as  well  as  upon  the  earthy  uranitic  osjii 
for  the  mofl  part,  in  the  form  of  thin  quadrilateral  tables, 
fome  of  which  approach  to  the  cubical  figure.     Its  colour 
is  variable,  pafling   from  the  emerald  green  to  that  of  tht 
,   green-finch,  to  a  lemon-ycllow,  and  even  to  the  filveFp 
white. — It  is  alfo  found  on  the  Tannenbaum  at  Elhinßtcky 
moftly  upon  brown  hornft^pne-quarz,  though  but  very  fptiw 

ing'y* 

33.)  It  Is  indcr^d  certain,  upon  various  grounds,  thatthii 
foffil  is  not  a  true  mici.  Yet  its  nature  continued  tobea 
matter  of  quefticn,  until  Bergmann^  on  analyfing  it,  thouglit 
that  he  had  dlfcovcred  in  it  muriated  copper  and  argil  \  and 
it  was  upon  this  authority  that  Werner  ha<(- given  it  the 
name  CL:lcolite,  Notwithftanding  this,  Bergmann  ftill 
cntertain-jii  fome  coiibt  concerning  the  refult  of  his  own 
experiment?;  cfpecially  as  hs  could  examine  only  a  very 
Imall  quantity  of  it. 

34. )  But  according  to  my  cxi>erinients,  this  green  micij 
or  chalcolite,  is  a  crystallized  oxyd  of  uranium^  coloured  if 
c?t>per.  After  havincr  prtxrurcd,  with  great  trouble,  andficn^ 
ficing  feveral  Ipccur.cns,  a  fmall  quantity  of  exquifitcly 
pure  cryftals,  1  pjurcd  upon  them  nitric  acid,  which  dil-- 
folved  them  quietly,  ar.d  entirely  in  the  cold.  Into  one  par^ 
of  this  folution  I  droj»ped  nitrated  filver;  but  no  turbidneß^ 
cnfued,  though  Bergmann  aficrts  that  he  has  obuined  tnu-r 
riat  of  filver.  (Horn-filvei). 

Into  another  portion  of  the  folution  of  the  green  cryfbj* 
I  introduced  a  polilhed  ftcel-fpring,  and  found  that  it  be* 
can>e  incrufted  with  a  coppery  coating  of  metallic  luftre- 

TW 
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The  rctnaindcr  of  that  ibliiiion  was  Taturated  with  cauftic 
ammoniac.  A  blutifh-grey  precipitate  fell  down,  and  ihc 
(i(]uor,  lilccwile,  atfutned  a  blue  colour.  I  then  added  as 
much  ammoniac,  as  was  neceflary  to  difTuK'e  all  the  cop- 
per contained  in  that  fluid  ;  after  wh'ch,  I  decanted  the 
bright  blue  folucion  fmrn  the  prccipilate :  afl^jGng  upon 
this  laft  fucceiBve  frclh  .portions  of  .immoniac,  until  this 
iilkaline  fluid  was  jio  longer  tinged  blue.  The  refiduc, 
which  had  been  thus  freed  from  copper,  I  re-diflblved  in 
nitric  acid,  dividing  the  folution  into  three  pans.  When 
a  polilhcd  walch-l'pring  hid  been  imincffed  in  t|ie/r/?,  nei- 
ther copper,  nor  any  thing elfe  was  prctipitated.  By  com- 
bining  ihcyi««^  pnrtion  with  PrulTian  alkali,  a  brown-red 
precipitate  fuScientiy  copious  was  obtxincd.  From  the  third 
poriitin,  cauftic  pot-aili  threw  down  a  pure  yellow  oxyd  of 


Copper,  however,  (bould  not  be  conSdereJ  as  an  e/len- 
tia'  conftituent  part  of  the  cryftalüzed  oxyd  of  uranium; 
iince  1  have  not  found  the  leaft  trace  of  it  in  another  va- 
riety, that  had  a  pure  wax-yc)Iow  colour. 

SECOND  SECTION. 

Akoth£R  more  pure  variety  of  compaifl  uranitc,  of» 
■  uflre  aJmoft  metallic,  which  I  ;:ftf[Wjr(l5  received  from 
y^athimiihalf  induced  mc  10  repeat  its  analyfis. 

A. 

«)  Fht  bunärtd  grains   of  this  uranitlc  ore  werepow- 

<lerci,  and  digcfieJ  in  a  gentle  heat,  with  nitric   acid  of 

a  iriodcrate  ftrength.     The  quantity  of  the  acid  employed, 

not  being  fufEcient  to  efl'cft   a  total  folution,  ihe  mixture 

appeared    like  a  fluid,  rendered    turbid  by  a  fine  brick-red 

muj;  bu:  which  difappearcd   on  the   addition  of  another 

ftnall  portion  of  nitric  acid.     The  folution  became  clear, 

j'*Wlc  a  light-grey  flocculcnt  matter  fcparated,  and  was  of  a 

^Hpcnifii  afpeiä.     The  refidue  collected  by  filtering  weighed 


I 
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LVIII. 
CHEMICAL  EXAMINATION 

OF   TWO    NEWLY    OISCOVXI.ED 

TITAN  ITE  S. 


1  HE  difcovcry  of  Titanium^  in  the  red  Hungarian  flwrlS 
and  in  the  Imall  hair-brown  cryftals,  from  the  country  abo< 
t^ajfau\^  having  To  much  excited  the  attention  of  Chcinib 
and  Mineralogifts,  it  was  natural  to  exped,  that  this  tfV 
metallic  fubftancc  would  alfo  be  found  in  other  places 
iThe  event  has  üicwn,  that  this  expectation  was  notiU 
founded. 

The  chemical  analyfis  m^Aczt  Paris  hy  VauquiFin^ 
Hecbtj  with  a  foffil,  dHcovcrcd  by  Miche  and  Cordltr  t 
St,  TrieuXy  in  the  department  of  Haute^Vicnne^  has  flitWD, 
that  this  metallic  fubilance  is  likcwifc  a  native  of  FranceJ. 

To  this  the  prefent  eflay  affords  a  ne>^  additioiii.  I17 
giving  the  analyfis  of  two  other  titanites^  but  lately  difto* 
Yered. 

FIRST  SECTION. 

Titanitefrom  Spain. 

I  HAD  the  pleafure  of  receiving  from  the  colle£tion^ 
Baron  Racknitz  at  Drefden^  which  is  particularly  rich  iß    i 


•  Sec  Effay  XIV.  page  200. 

t  EfajXV.  page  211. 

t  Jntrnai  des  Mines»  Paris*  No.  XV.  page  10. 
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[b  minerali,  a  folHl  whofe  outward  ehsra^ers  juflified 
Ipicion,  that  it  might  be  an  ore  of  Tkanium. 

occurs  at  Cajufh,  near  l^uiirags,  in   the  province  1 


t  internal  colour  of  it  is  a  tight  reddifh-brown,  incliifi 
fome  places  to  the  copper-red  ;  but  externally  it  14 
vith  white  clay.  It  fceim  to  have  the  form  of  i 
^ral  column,  with  a  flat  rix-ftdcd  pyramidal  termtn^^ 
but  infteaii  ufthe  adlual  point,  icba»  a  regular  ex« 
f  which  rcfembles  an  inverted,  hollowed,  hexahetli 
lid.  .  In  the  infidc,  that  folül  luE  a  Itrong  femi-metal^ 

Its  ctofj-fraciure  is  very  diftiHclly  ßraight  la<-J 
i  and  its   longitudinal  fraifVurc  imperfe>Sl!y  and  finall  1 
tidal.     It  is  very  little   tranrpare;)!  uti  the  edges  j' 
,  very  hard,    and  of  difficult  levigation,  by  which  h 
1  grcyith-brown   powder.     The  fpecific  gravity. « 
i=4,l8o. 

hundrtd  grains  of  it,  finely  ground,  and  mingled  witW 
limof  miM  pot-alh,  were  bruught  to  fufiun  in  a  crucible. 

Jtcdmafs  was  ofapcarly-grcy,  which, upon  re-diflb- 
in  hot  water,  depofiicd  the  axyd  of  titanium  of  a  pcr- 
ivhite  colour.     When  this  had  been  filtered  o(T  from 

urtfefs  alkaline  fluid,  and  lixiviated  with  water,  till 

lings  no  farther  indicated  any  trace  of  alkali)  it  was 

:(i,  and  fonnd- tp  weigh  I75jgr3ins. 

titanic  oxyd  readily  difiblvcd  in  muriatic  acid,  anAi  1 

:cipitated  from  it  of  a  permanent  green,  by  Prullian 

and  of  a  lively  brown-red,  by  gallic  acid ;  and  in 

in  all  its  other  properties,  it  agreed  with  the  whitp 

titÜiiimn',  extraäed  from  the  red  Hungarian  fhorl. 

K  k  SECOJ^O  , 
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SECOND  SECTION. 

TUanite  from  Aschaffenburg. 
With  the  foregoing  titanite  from  Spain  another  foffil 
coiTcfponds,  which  Prince  Dimitri  Gallitzin  has  found  fe» 
veral  years  paft  not  far  from  Aschaffenburg^  in  the  Sfefsmi 
forcft,  prcferved  in  his  colle6lion  as  a  mineral  not  yet  afcer^» 
taincd. 

Its  interior  colour  is  a  deep  reddifh-brown ;  extemallj 
it  paflcs  fomewhat  into  the  lead^grey,  and  exhibits  filver- 
white  fcales  of  mica  adhering  to  it.  The  fpectmen,  here 
examined,  was  a  rounded  prifmatic,  and,  as  it  appeared,  a  frar- 
fided  cryftal ;  the  alternate  angles  of  whofe  facets  feemed 
to  be  obtufe,  and  the  ends  apparently  not  yet  completelj 
cryftallizcd.  Its  fra^re  exhibits  a  ftrong  femUmetallic 
fplendour.  The  longitudinal  fra£ture  is  ftraight  foliated; 
the  crois  fra£lure^  imperfe&ly  conchoidaL  It  is  a&tran^ 
rent,  brittle,  and  very  hard.  Its  fpecific  gravity  was  fbond 
to  be  4,055. 

One  hundred  griins  of  this  titanite  were  finely  powdered, 
and  fufed  with  600  grains  of  carbonated  pot-aih.  The 
inafs,  when  fixed  by  cooling,  prefented  a  greenUh  furfiKfi 
and  a  pearly  grey  fra£ture.  Upon  pulverization,  and  Iblu« 
tion  in  water,  the  filtered  alkaline  liquor  was  likewise 
greenifh,  but  foon  loft  its  colour.  The  lixiviated  and  dried 
oxyd  of  titanium  weighed  166  grains.  Its  white  oh 
lour  had  a  Httle  of  a  rcddifh  tinge,  arifing,  perhaps,  fion 
a  fmall  portion  of  manganefe  \  the  traces'  of  which  were 
(hewn  by  the  external  greenUh  colour  of  the  melted  voa&% 
as  well  as  afterwards  by  that  of  the  alkaline  liquor. 

As  for  the  reft,  the  metallic  oxyd  obtained  firom  dtf 

füflil  of  Aichaffenhurg  exhibited  in  every  refped  the  ütfie 

habitudes  or  relations,  as   the  preceding  from  Sfain^  ^ 

that  which  had  been  feparated  from  the  Hungarian  titanite 

LIX. 


II  NATION' 


ITANITES. 

from  Cornwall. 

F:}flil  has  been  brought  intd 

liity  which  has  been  Tound 

1  Ctrnwalii  and   confifts  of 

'jbeying  the  magnet.     Mr. 

t  dedicates  his  lludy  to  mine- 

:i  not   only  the  firft  informa- 

I'ull  narrative  of  his  chemical 

he  diicf  refult  of  chefe  is,  that 

I'-ituent  psu-ts  iron,  and  a  pccu-   . 

wanatuti*. 

:icion  it  will  appear,  that  this 
.on^  formsthefecond  chief  com- 
(nitc,  is  precifely  the  very  fame 
^irian  red  flwrtj  namely,  cxjiaf 
on  alfo,  mod  of  the  phenomena» 
■  ifl  bis  operations  with  menacha* 
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Though  I  was  eafily  convinced  of  this  faä  by  my  own 
experiments,  it  fcemed,  on  the  other  hand,  very  difficult  ti 
fcparate  entirely  the  iron  from  the  titanic  oxyd;  and, 
hence,  to  afccrtain  the  true  proportion  of  thefc  two  ingre- 
tlients  to  each  other.  Pafling  over  various  experiments 
which  I  made  with  this  defian,  I  will  relate  onlv  the  two 
following,  by  which  1  ol'taincd  the  oxyd  of  titanium,  frccJ 
the  moft   from  iron. 


A. 

f.)  Two  hunti'/cd  grains  of  mei.r.cbanite,  finely  powdered, 
were  mixed  with  ten  times  th?ir  quantity  of  a  lixiviuffli 
compofcd  of  equal  parts  of  cauftic  pot-a(h  and  water«  Thii 
mixrure,  being  inpiiTatcd  to  drynefs  in  a  poliflied  iron-pot| 
lodged  in  a  fand-bath,  was  afccrwards  ignited  in  open  fire. 
The  niafs  ran  into  thick  fufion,  and  aflfumed  in  cooling i 
dirty  dariL-grccn  colour. 

f  l)  Hy  dilution  with  w;.tcr,  it  gave  a  greenifii  folutiofl, 
iro.n  wl:ich  a  dark:ciiijiani:n-brüwn  p#wder  fubfided,  whichi 
detained  oj^.  the  filtci,  eJukorated,  and  dried,  appeared  verj 
lüüfc,  aiiil  weighed  37.)  giai:.^. 

c)  The  green  alkaline  fluid  foon  loft  its  colour,  and  depo- 
Hted  fomc  brown  flakes,  whkh  upon  trial  were  found  tote 
a.'i  imj:urc  cxyd  ^if  mangamfc^  and  weighed  half  a  gnifl* 
When  this  liquor  had  been  treated  wiih  an  ovcr-proportioi 
of  n^uriatic  acid,  aj:d  again  neutralizod  with  carbonated  pot 
afh,  it  .'.forJcd  a  whitijh  precipitate,  which  afterwards  wtf 
decompofed  into  ie/cn  grains  of  ignit^ed  fiUx^  and  tWQ 
grains  of  oxyl  of  titanium, 

,  d)  The  374  grains  of  brown-powder  {b)  were  mxff^ 
with  fix  ounces  of  n;uriat  of  ammoniac,  and  fiiblimed  in » 

rclurti 
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S*V 


'  The  fal-^niTnoniac  volatilized  of  a  ftrong  yrfteiHji 
idtJ'JC  hud  the  brm  of  a  toofe,  ifabcIU-yallow  pM?* 
^'■nil  was   found   to   be  flill  conur.iinateJ  wkh  Iron. 
i'Treed  fr6m  this  rdctal  by  previous  lixivMtiun  wtth 
ffind  rubfequrtit  digcftion  with  muriatic  »ciJ,  it  iva<  J 
i^-whitCj  afrer  &■  repeated  wafliing  «uid  drying,  «nl^ 
i  to  i68  grains. 


Phi»  grey«tTWte  ihetallic  oxyd,  proving-«if»luWÄ"Ei 
^ayTurer!  inacrucible  with  five-times  its'-qUalwitj^  di 

:»]   pot-aCi,    :iad   poured  out.     After-- congckctoAj^ 
inc  mafs  prefented  a  pearly  while;   was  coni^;\it,  and* 
t)KH«-(lrIated  fracluie.     On  triturating,  and  walKbg 
I -water,  the  mctallic'oxyd  wos  k-ft  behi:id  of  a  perJ 
bfhife^  coluur.     Thi«,  when<  «dulcorated  »nil  drie4; 
WaT^  ^rairiF,  and  (hewed  iifelf  in  every  rcfpe£tto-t# 

\\x\^^T*l.'9H-jd  of  iitantum.  . '     '    -  ■, 

'»«btain  the  troH^  I  dilTolved  in  water  the  fublinwii 

ftf  ammoniac  (d),   mixu-d  the  folution  wiih  the  water 

i  for  edolcoratinj  the  refidut,  which  ihcrcSy  bc- 

mted,  and  then  i  faturated  the  whole  with  uiiflio 

,c.     The  br&Wn  pvyii  a/"  (>aw,    thus  feparateJ,   was 

Mronched  with  linfe^d-oil,  and  heated  to  rediicfs.      In 

pt  100  grains,  mid  was  rapidly  aiid  entirely  attr»Stcd 

magnet.  I 


SSed  another  complete  dccompofitioRot'menachanitc 
mlowing  [hotter  way.  '  '^'  ■     '■■''  •  —  '  • 

jh»  hunJrud  grains  of  menachanite  were  prepared  ft 
lompoficion  in  the  fame  manner  as  explained  before 

Ran4  *J  i  and  ihe  liglit-browii  powder,  thus  oS« 
»  ig;itlcd  foi  h:'.ir  ail  I.üut  tn  a  cructljlj.     It  no«t  ] 
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fettived  a  b]^udd|h  chocolate-ibrown  oolouf,  and  weig^ 
a6o  grains. 

h)  After  having  aflpiifed  upon  it  three  ou|ices  of  muriiüc 
%cid,  I  evaporated  it  in  a  porcelain  veflel  to  a  modentdj 
deficcated  mafs ;  the  colour  of  which  was  yelloW|  like  thq 
yolk  of  eggs,  and  mixed  with  orange-yellow.  It  yru  tki^ 
diluted  with  water,  and  put  on  the  filter.  The  filtered  li* 
^uor  contained  muriated  iron,  and  the  waflied  refidue  exbi« 
bited  on  the  paper  a  fine,  heavy  powder,  of  an  ibbeUft» 
yellow,  which,  dried  in  a  low-heat,  weighed  |o6  gniiUi 

()  I  mixed  this  with  a  quintuple  portion  of  carbcniM 
pot-afli,  and  brought  ic  into  fuflon  in  a  crnqble.  The 
ipafs,  when  poured  out,  and  fixed  by  refrigeration,  was  of 
a  pearl-grey,  with  foine  light-brownifli  fpots.  Upon  triliy 
rating,  and  edulcorating  it  with  water,  the  titanic  osjd  re« 
gained  behind  as  a  flocculent,  yellow ifhrwhite  powder, 
amounting  to  226  grains,  when  deficcated  in  the  air. 

d)  This  oxyd  readily  diflblved  in  piuriatic  acid,  and  en? 
tirely,  without  leaving  any  refidue.  {lowever,  \\  was  not 
perfectly  free  from  iron  \  fince  the  precipitate  produced  firom 
it  by  the  infufion  of  galls  did  not  exhibit  that  deep-yellow? 
red-colour,  which  is  peculiar  to  the  pure  gallated  oxyd  of 
titanium.  On  this  account,  I  caufed  the  folution  to  boil 
upon  a  fan J-heat ;  by  which  management  the  titanic  oxyd 
fepnrated  from  the  liquor  in  the  form  of  white  gelatinous 
flocculi.  It  was  then  colled^ed  on  the  filter^  and  lixiviated 
with  water,  yntil  this  laft  was  no  longer  blackened  by  gallic 
acid« 

e)  The  titanic  oxyd,  again  deficcated,  appeared  nowoi 
a  blight  yellow  colour,  and  was  not  attacked  by  acids  in  it* 
prgfeiit  flate,     To  render  it"  again  foluble,  I  ignited,  ^ 

urged 


Iron-Jhot  TUanilcs. 


ged  it  by  heat  to  fufion,  with  five  times  its  quantity  of 
'bonat  of  pot-aili.  The  peail-grcy  mafs,  then  produced, 
i  foitcned  by  warm  water,  depofued  the  metallic  oxyd  ot 
•erfcAly  white  colour,  weighing  230  gniinE,  aft^r  cduU 
:ation  and  drying.  Muriatic  acid  readily  diflblved  this 
^d,  which  noW)  upon  trial,  appeared  to  be  pure  sxjd  ef 
iitium,  ahfolutely  /rt*  from  all  iron. 

f)  The  fluids,  that  held  the  mutiated  iron  in  folutien, 
Tc  combined  wirh  caullic  ammoniac ;  and  the  axyd  «/iron 
idpitated  by  that  means,  when  moiftencd  with  tiideod- 
f  and  ignited,  was  found  to  weigh  102  grains. 

Vith  regard  to  the  proportion  of  titanium  to  iron  in  me- 

uiite,  it  cannot  be  dcteiniincd  in  the  diredl  way.     The 

on  of  this  is,  that  the  weight  of  the  feparaied  oxyd  of 

niutn  varies  very  much,  according   to  the  different  de- 

ES  of  faturation  with  oxygen,  and  perhaps  alfo  with  car- 

nic  acid  i  and  moreover,  according  to  the  degree  of  defic- 

;ion,  &c.     With  greater  certainty  may  the  ftate  of  the 

s  contained  in  menachanite  be  determined  ^  which  feem- 

|ly  agre«  with  that  of  Ethiaps  martial^  or  black  oxyd  af 

,  attndiblc  by  the  magnet.     Allowing  this,  the  coiifti- 

l  parts  of  Mtnathaiiitt  in  the  iunär/d  may  be  alfumed 

follows  .- 

Oiffd  0/  iraiij  attraflible  by  the  magnet  .  5 1 

Ofjd  af  titanium 45>2S 

Sil*^ 3,50 

0\fd  tf  imngamfe 0,25 

100 
C. 

:  order  to  become  acfjuainted  with  the  habitudes  of  me^ 

;in  äre>  I  fubjectcd  it  to  the  following  expcrimcDts. 

K  k  4  a\  £x^«l 
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a)  Expofed  in  a  charcoaUcrucihle  to  the  fire  of  the  porce- 
lain-furnace, it  proved  infufible.  Its  grains  were  rendered 
fomewhat  nnorc  porous  ;  its  black  colour  had  become  paler, 
and  iii  luftre  IcU  lirilliant.  At  the  fame  time  its  furtcc 
was  found  overlaid  with  minute  grains  of  iron, 

h)  But  in  the  clay-crucihle^  the  merachanhe  entered  into 

perlcvft  fiifion,  and  in  this  ft«te  was  inibibed  by  the  pores  of 

-thevcflel;  «he  f»laccs  of  v/hich,  that  had  been  penetrated 

■'•by  ihe  melted  fofiil,  were  externally  brown,    but  in  the 

-fFafture  black  ai^d  refplcndcnt. 


SECOND  SECTIOX. 

Ferruginous  "J'i ignite  from  AscliaJJTtnburg, 

Me  NACH  AMTE  is  not  the  only  inftance  of  a  foffilcom- 
pofcd  of  the  oxyds  of  iron  and  trtaiiiuni.  Befides  that  from 
Cornwall,  llnular  mixtures  occur  in  various  countries,  difier- 
ing  oiily  in  the  proportions  of  their  rcfpeciivc  ingredients. 
A  proof  of  iIms  is  afforded  by  the  follov/ing  examination  of 
a  A.ffil,  which  Prince  Dlmitri  Gallitzin  has  likewlfe  found 
in  the  Sprßart  foiefh,  near  /l^chaffvnhxtrg^  t-»gethcr  v;ilh 
the  pure  tiuuiite  defcrihed  aud  examined  in  the  preceding 
fcclion.  The  fpecimens  given  me  for  the  f^ikc  of  this  cn- 
tjuiry,  by  that  zcaljus  promoter  of  mineraloglcal  fciencc, 
are  of  various  fizes ;  tlie  lar-vcll  is  two  inches  L>n2",  one 
inch  broad,  and  half  an  iiich  hii'-h.  Moll  of  them  arc  free 
from  the  ^^hilionc.  or  matrix;  but  fome  nrc  embodied  in  a 
grey,  Kjt-.-onch:>'idal  quarz  (  Fitif/uarz).  Their  colt^ur  i$ 
jroii-blac:>,  iiccuinj'.anied  out.vardly  by  a  moderate,  b'.it  in- 
warv;l\  by  a  itri.'nj.Lr,  metallic  luil-?.  Tiie  f.Mi:i  iifcil  is 
compact  aiid  (»pake.  Its  fraccuie  is  ur.cven,  and  of  a  fij^c 
grain;  its  frai;,Tnen:s  inderenriiüatclv  angular.  It  is  very 
brittle,  hard,  and  is  only  v/itli  difficulty  ground  to  a  lubtic 
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c)  The  portion  of  iron,  fufpendcd  in  the  muriatic  foli- 
tion^  was  precipitated  by  cauftic  ammoniac,  and,  when  ooi- 
le^ed,  it  was  molftened  with  linfeed-oil,  and  fubjeäed  t» 
a  low  red- heat.  This  iron  weighed  78  grains^  and  the  whole 
of  it  obeyed  the  magnet» 

As,  therefore,  no  other  conftituent  part  exifled  in  diefct 
ß),  I  may  furly  confider  the  remaining  part  as  its  titmc 
portion.  According  to  which,  an  bumini  parta  of  t^  tf* 
fil  contain : 

Oxyd  of  irm      •     •     78 

Oxyi  tf  titanium     *    22 


^IM« 


loa 


THIRD  SECTION. 

Ferruginous  Titanite  from  Ohtdpidn. 

A. 

At  the  works  at  Ohläpiän^  in  Tranfylvania^  where  auri- 
fcrous  iands  are  wa&ed,  there  occurs  a  titanite  mixed  with 
leb  iron.     It  confifts  of  comprefled,  or  flat,  rounded  griin$> 
for  the  moft  part  of  the  fize  of  a  lentil,  in  which,  nowr  and 
then,  flight  traces  of  a  deftroyed  cryftalline  ,forra  arc  ob» 
fervable.      Its  colour  is   greyifli-black,    inclining  to  the 
browniih-red.     It  is  opake  ^  externally  of  a  middling,  in- 
ternally of  a  brighter,  metallic  luftre ;  of  a  lamellar  to* 
ture ',  very  hard,  brittle ;  and  reducible,  by  grinding,  to  i 
greyifli-brown  powder.    Its  fpecific  gravity  is  4,445« 

If  heated  alone  before  the  blow-pipe,  it  fufliers  no  ü^* 
ble  alteration.  Nor  does  the  magnet  fliiew  any  a£lion  üp<^ 
this  fbffil,  either  in  the  rough  ftate,  or  roafted. 


jTun-Jhot  Tilanlles. 
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faflil  is  one  of  the  mingted  heterogeneous  parts 

dttltutiiig  the  auriferous  lands  at  Ohläpiin,  which  conJift 

,    ry  unequal  gcams,  as  well  with  fe^ard  to  ihcir  {hspc 

j:    total   as  !o  thcii    i  ulJc,      tJf  ".^i-li:  Accumulated  fands, 

the  large,  g:  uns  toiilinjloL  ibc  ^i.4teä  pitU  '^f  this  ttunic 


The  Tniddle-fiaed  grains  are  partly  light-crimfon,  partly 
carmjne-red.  They  are  opalcc,  and  have  iialf  a  luie>  {^^ 
pI  an  inch)  in  diameter.  Tlicy  btat  great  relemblancc  to 
fpinel),  or,  on  account  of  their  cojichoidaltraäuri^,  toiho 
ruby,  or  red  fapplnrc. 

The  fmaücft  of  them,  which  fecm  to  bp  grains  afqvoTZ^ 
^fK    yellow  ilh-white,    very   tranfparent,    or   feini-pcJlddd, 
:  angular,  »nd  in  their  diameter  hardly  t«  part  of  an 
k  wide. 

'  this  Ijifl  fisc  there  exift  alfo  many  fine  blaclc  grains 
^c  general  m^ls,   which  probably  arc  lilcewife  titanium. 

liefe,  and  the  granular  quarz,  conftitute  by  far  the 
:  part  of  the  whole.     The  mingled  heap,  from  me 

i  to  unt  fourth  pi(rt,  ^onfifts  of  the  red  grains  j  but 
the  larger  titanic  grains  lie  but  fparingly  diftribuCed  among 
them. 


a)  TvM  hundred  grains  (hy  weight)  of  thefe  minute  ti- 
timites,  prcvioufly  pulverized,  were  mixed  with  a  lixivium 
made  of  600  grains  of  cauflle  pot-aih  in  a  filver  velfel,  and 
after  being  evaporated  to  drynefs,  gently  ignited  for  half  an 
hour.  This  mafs  came  out  of  the  fire  of  a  verdigris  co- 
lour, with  brown-red  fpcckles.  When  diffofed  in  water, 
and  pafTed  through  the  filter,  it  left  on  the  paper  a  loofc, 

Khr,  and  brown-red  powder.     Thf  filtered  alkaline   li- 
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<pior  had  at  firft  a  deep-green  colour,  but  which  fborr  diiAp- 
peared;  and  it  dcpofitcd  rjxyd  af  maftganefe^  weighing  four 
grains  after  ignin'on.  When  this  precipitate  had  been  re- 
moved, 1  foturated  the  fluid  with  muriatic  acfd,  which 
threw  down  a  whrtiili  prcüipitatc,  turning  yellow  uponde- 
ficcation,  and  confilliiig  of  oxyl  of  titanium. 

h)  This  browii-rcJJrih  powder  I  boiled  in  a  (and-htat 
with  muriaric  acid,  eva;5oratnig  it  afterwards  nearlj-  to  dry- 
nefs.  By  this  treatment  the  mafs  airumcJ  a  yellow  colaar/ 
like  the  yolk  of  eg;»;«?.  It  was*  in  the  next  place  diluted 
with  water,  and  thw'  v/hitj  oxyi  of  tkaitiumy  feparatinj 
from  the  fluid,  was  collcJwcJ  Oii  x.\vz  lilter. 

'  .;  .  ,  .1..  .- 

^)  This  oxyd,  being  lixiviated  and  dificcated,  togctftir 
with  the'titanic  oxyd  obtained  at  (/r), '"A'äsTnixfcd'afid  fiifef 
in  a  porcelain-vcflcl  v.'ith  fix  times  their  weight  bfcaAct" 
nated  pot-afh.  This  united  mafs,  when  re-diflblved  in  hot 
water,  dcpofited  a  very  white,  i«rre  oxyd  of  titfruhm^  tww 
fohible  in  all  acids ;  which  in  this  Hare  of  purity, -ami  after 
"wafliing  aii(j  cxficcation,  amountvfxi  to  275  grains. 

d)  Caußic  ammoniac  precipitated  the  oxyd  of  iv^rrj  that 
was  held  in  (bhition  hv  the  muriatic  fluid  (Z').     This  bjl/ij 
collcvT^cd,  waHic^,  and  cxpofcd,  wiih  fome  linfced-oiL,  tja 
jcntic  red-heat,  v/as  found  to  weigh  23  grains. 

On  calculating  by  the  meihv)d  noticed  in  treating  of  ir::- 
nachjnitc,  it  appears  that  an  hundred  parts,  of  i\v.>  ßß 
fr  cm  OLluyliin  con  fill  of: 

Oxyd  cf  tltonittm 84 

Oxyd  cf  ir:n 14 

Oxyd  cf  hir.K^anffc 2 


100 
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lis  Jiffarencc  dircotered  in  tbofe  three  IbiSh,  vidb 
10  tlie  proportion  of  their  two  chief  conftituent 
each  pther,  ihL-ir  cljflificatiün  ia  the  mlneralogical 
G  rendered  fümcwhat  drfficult. — If  the  prcdominam 
errt parts  be  affumed  as  the  bafisofa  miiicralogical 

[,  l\%c  fiffil  frsm  Ohläpiän  will  take  iis  place  asx  \ 
of  the  titanium  genus,  under  the  name  of  fidera-tl-   1 

but  the  nunaduinlu,  together  with  \hc  faßt  fmm 
fjarf^  would  coiilliiute  a  new  fpccJes  belonging  to 
-|s  of  iron,  and  obtain  the  denomination  of  liiaao- 


oncliide:  as,  bcfides  in  the  foffils  here  treated  of,  I 
Ico/ered  in  various  others,  of  the  genus  of  iron, 
of  this  new  metallic  fubfbnce  fas,  for  exam- 
thc  fmall  magmüc  'imn-graim  fiom  Ceylon,  which  arc 
ind  there  in  confiderablc  quantity,  on  wafhing  the 
hyacinth,  and  other  fmall  Joofc  fragments  of  genis)» 
ccflkry,  that  for  the  future,  in  the  more  accurate 
lions  of  the  iron  ftones  and  ores  of  iron,  regard 
Ifo  be  hid  to  th^nium,  as  one  of  iheir  polBblc  in- 


tSiol 
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,      CHEMICAL  EXAMß^ATIÖN 

or    THE 

GARNETSHAPED  ORE  bf  Mangäneß 


In  the  granitic  rocks  of  the  Spifsari^  near  Asihaffaikrih 
whofc  chief  aggregate  parts  are  coarfe^granular  fel-^i» 
mod  frequently  of  a  flelh-red,  grey-quarz,  and  a  little  £1^ 
very^whlte  mica ;  there  likewife  fometimes  occur,  as  accet 
fary  ingredients,  fome  black  prifinatic  fhorlSi  but^  ftiU  fd- 
domer,  a  foffil,  hitherto  unknown;  the  analyfts  of  whidl 
have  made  the  fubjeA  of  the  prefent  eflay,  and  whiciiy  is 
the  mean  time,  I  defignate  by  the  name  of  gafmt-fitifd 
$re  of  manganeje^ 

The  merit  of  its  difcovery  belongs  to  Prina  Dlmtri 
Gallitztn ;  and  that  of  the  defcription  of  its  external  ch^ 
raäers,  here  fubjoined,  to  Mr.  Kar/len. 

*<  The  varieties  of  this  foffil  moft  recently  colkded  poC* 
**  fefs  a  diip^hyacinthim  red  colour,  which,  in  fome,  changes 
**  to  the  r^^<rff^,  or  ye!l&wiß}'hr9um  i  and  fomo  burft  pieces^ 

that  appear  to  have  already  fufifered  fome  decay,  are  iiH 

wardly  fpotted  greenijh. 


cc 


"  Their  form  of  cryftallization  is  not  quite  diftind;  nl 
"  perfeSf  cryßals  having  been  yet  found.  But  to  judge 
"  from  the  fragments  infpefted,  as  well  as  from  the  caftii 
"  (the  originals  of  which  exift  in  the  cabinet  of  Prim 
"  Gallit%in)y  their  leading  figure  feems  to  be  a  double  nghi* 

^^  fiid 
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fdeJpyramid^  fharpened  off  on  boih  ends  with  four  Air- 
(aces.  This  pointed  lermiiution  is  mart  fat,  and  all 
the  angles  arc  mart  rbambU,  than  in  the  garnet.  Their 
edges  are  partly  without  truncation,  and  partly  in  a  ro* 
verled  order ;  (o  that  two  and  two  joined  to  each  other 
have  their  faces  formed  by  the  truncation,  but  the  third 
remains  entire.     Thofc  cryftals  arc  in  part  of  a  middling 

fxt^  in  part  fmall,  and  very  fmall^  all  of  thein  imheiiti 
in  granite. 

*'  Externally  they  are /«/y,  and,  as  it  fecms,  aUtrnaXtty 
firiattd. 

•*  At  the  fame  time  they  are  ßining.  The  fniallcß  va- 
riccies  alone,  in  which  the  ^rix  altnofl  entirely  efcape 
ohTervation,  arcftrongJy  refplcndent,  of  a  luftre  between 
the  glofs  of  üx  and  the  brilliancy  of  the  diamond. 

**  Internally,  (where  the  follll  is  undcc^rted)  it  is  through* 
out  vtrj  rtjplindeniy   of  a  line  diamond  lultre, 

"  Its  fra£luri  is  in  two  direHians  ;  namely,  thofc  which 
cottelpond  with  the  flrix,  stmight-iaminated ;  but  in  all 
other  direäions,  making  an  angle  with  the  ftnce,  ßaaU 
imtboidaL 

"  The  fragniiHti  appear  to  be  angular,  of  an  indefinite 
form. 

"  In  thofc  fpecimens  which  I  have  before  me,  1  do  nH 
perceive  detachtd  or  infulattd  piica, 

"  The  foffil  is  alfo  srreng/r  t ran/parent,    more  or  lefs,  on 

the  edges.  I 

^p  ■'  Semi-  J 
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^  Sem-induratedy  in  a  higher  degree  than  pitchftonej 

**  Very  brittU ;  and  not  particularly  heavy» 

*•  Its  fpcnfi:  gravity^  at  a  mean  ratio,  I  have  fouJi3  til 
«  be  3,6oo.'* 


A. 


a)  IgiiltcJ  by  itfelf  upon  charcoal,  this  foflil  is  byfc 
grees  converted  into  a  round  grecni{Ii-b!ack  globule. 

b)  By  borax  ii  is  giauually  diflblved  into'  a  clear  oliv^ 
green  pearl. 

c)  Neutral  phofphoric  fait  a6ls  upon  it  only  in  a  languid 
and  imperfect  manner,  and  forms  with  it  by  folution  a  very 
rifty  globule,   of   a  faint  amethyftinc  tinge.     If  nitre  he 
projected  upon  it,  while  red-hot,  the  fait  remai:;ing  upoi  L 
the  charcoal,  after  detonation,  acquires  fome  deep  amethyft-  |, 
red  fpots. 


B. 


a)  Hundred  trains  yiclJcJ,  by  grinding  to  finencfs,« 
reddifli-ycliow  powder.  This  was  covered  with  a  lye  con- 
taining 300  grains  0/  c?.ii)on;:tcd  pot-afli  j  and  when  prcvi- 
oufly  infpiflatcd  10  drync^-,  it  was  fubjciicd  to  red-hcat. 
The  ignited  decp-grecn  mals,  difFufed  in  water  and  filterdi 
afforded  a  lixivium  of  the  fame  colour.  By  faturatingit 
with  nitric  acid,  its  green  colour  was  changed  to  a  red. 
When  expofed  to  a  warm  temperature,  ail  its  colour  di&p* 
peared,  and  the  fluid  acpofued  brown  flocculi,  which,  col- 
lected, weighed  4^  grains. 


b)  The 


Ore  ^  Manganeje. 


iU 


The  lixiviated  r^ilJue  was  of  a  deep  bl^k-bnywn« 
Iwcighcd,  Upon  deficcaiion,  141  grains.  Nitric  acid, 
Ui which  it  waidtgenc<l,lhetveiJ  by  ittelfalonc  no  (ölveat 
ver  upon  it ;  but  aliackeJ  il  only  when  I  added  fugar  to 
The  black-brown  colour  »if  (be  mixture  dif- 
d ;  and  from  the  folution,  now  become  clexrj  AlU^ 
jfb  feparated,  amounting  to  35  giaim,  upon  edulco-. 
1  rcd^eac.  ,1 

>  the  clear,  bright-yellow,  nitric  folution,  cauftici 

s  added  10  excels   of  faiuratiun.     A  ligbfif^ 

K.precipiute  enfued.     The  remaining  calourlels  lliiid,! 

luccd  by  evaporation  to  a  fmaller  volume,  continued  wi^ 

inged,  on  combining  it  with  carbonated  pol-aüi. 


i 


d'\  I  re-dilToIved  this  precipitate  ((}  in  mut^^f  acid,  and 
iitcJ  the  folution,  dtft  with  Icfs  caudic  pot-afh  cIur  was 
d  to  neutralize  the  little  prnlomimnt  poitton  of  un- 
I  acid.  Upon  this,  I  added  to  it  a  foLuttqn  of  400 
f  tartrite  of  pot-afh  {tartarm  tarlarifatMi)y  wbicb 
da  copious,  ftraw-y^llow  precipitate,  in  fine  grains, 
mixture  was  again  evaporated  to  drynds, 
rongly  ignited  in  a  porcelain-crucible,  and  the 
iVown  reßdue  was  lixiviated  with  a  I'uf&ciont  (juanttty 


1^  rdidue,  when  dried  again,  together  with  the  pre- 
t  of  44  grains  (a),  w.ts  once  more  ignited.  It  then 
i!  in  the  character  of  *  &pg.">'f  tf  foanganefi^  u)d 
i  49  grains.  .»  ^ 

^fted  once  more  this  manganeJian  oxyd  with  nitric 
{ding  fucceifive  portions  of  fugar,  and,  lattiy,  diluting 
htfOK  with  water,  and  filteiing  it.  On  the  paper 
d  axyJ  efitir.y  which,  edulcorated,  nnd  heated 
l1  to 


514   LX*  Analyfis  of  the  Garnet-ßaped^  Xe. 

to  rednefs,  weighed  14  grains ;  and,  after  a  fecohd  ignitioQ 
with  wax,  was  quickly  attnuSled  by  the  magnet.  B7  de- 
ducting this,  there  remain,  therefore,  35  grains  for  the  iv^ 
»f  mangamfe. 

f)  The  water  employed  to  lixiviate  the  ignited  011&  [l\ 
exhibited  now  a  colourlefs  alkaline  folution.  When  (ullf 
neutralized  with  muriatic  acid,  and  treated  with  cariNNflt 
of  foda,  a  white,  loofe  earth  was  precipitated,  wlnck, 
edulcorated  and  ignited,  weighed  14^  grains.  This  eai^ 
diflblved  in  fulphuric  acid,  and,  when  made  to  cryftallise 
by  proper  management,  afforded,  throughout  the  procefty 
cryftals  of  alum. 

Wherefore,  hundred  parts  of  this  gamit^ßa^d  m  ^ 
mangamfe  have  yielded: 


Oxji  tf  mangantfi    e)   . 

■     •     35 

Oxyd  ef  iron    .     .     e)    . 

.     .     14 

Silex     .     ,     .     .     b)   .     . 

•     35 

Alumine     ,    .    •    /)   •     < 

.    .     »4,*5 
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:  ruperincumbent  Icorhceous  globules ;  which  weighed 
D  grains,  and  were  probably  fomc  remnants  of  ehloi  itic 

L)  Crjjiallized grey  tm-/tont,  having  Come  white  tranfpa- 
t  fpots,  from  St.  yfgnti,  \n  drniuall.  The  fpecific  gra- 
Vof  thefe  cryflalsis  6,840.  One  hundred  grains,  treated 
e  fame  manner,  yielded  74  grains  of  revived  tin.  " 

F4.)  Strtam-ttn  (Sei/en'zinnßei»)  from  Ladici,  In  Gont- 
fitt.  One  hundred  grains  of  this  ore,  confilting  of  loofc 
Ridlh  grains,  and  of  the  fpecific  gravity  of  6,560,  were 
n  this  way  to  76  grains  of  regulinc  tin. 

f  5.J  Sfrtam-lin,  from  Jfhern^n,  in  GirnvjaH, 

LThe  colour  of  this,  which  muft  be  reclconed  among  the 

l»ft  tin-ores,  is  in  fomc  places  darker,  in  others  lighter. 

f  all  the  tin-ftotics,  which  I  have  weighed  on  the  hydro- 

c-balancc,  I  have  found  the  prefent  the  mod  ponderous ; 

lipccific  gravity  being    6*970. 

LXhe    reduced,    or  metallic  tin,  obtained   from  hundred 
atDS  of  this  ore,  weighed  76  grains. 

ft.)  IVood-lln,  from  Cornwall. 

bThis  remarkable  fpecics,  which  till  now  is  only  known 
iivery  loofc  fragments,  or  rateblU  of  the  miners  (djehir- 
n  the  wafhing  works  of  tin,  in  the  neighhour- 
i  of  St.  Cetomb,  Roach^  and  St.  Denis,  in  CornwaU;  but 
ball  quantities  only,  Ufually  the  pieces  are  but  fmall ; 
e  that  have  the  fize  of  a  bean  belong  to  the  fcarcerones". 

'  A  rpccinienol'  wood.iln,  o(  itic  fcacccfl  magnitude,  exjJlain  ihc 
;ui(itely  fine  collection  of  Barcn  Saeiniix,  at  Die/dtm,  It  is 
»levig,  and  «Rf  broad. 

■•I  s 
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This  ore,  the  only  one  of  its  kind,  is  externally  diftingoilh- 
ed  from  the  common  tin-ftones,  chiefly  by  the  total  abfcncc 
of  any  cryftalline  form;  while,  on  the  other  hand,  itexbi- 
bits  its  peculiar,  bundled  ur  fafcicular  fradure.  Its  external 
chara£lers  have  been  fully  defcribed  by  Wtrner*  and  Jbr- 
ften^  chiefly f. 

I  found  the  fpeciiic  gravity  of  wood-tin-ftone  to  be 
6,450. 

One  hundred  grains  of  it,  reduced  in  the  manner  alfody 
mentioned  ,  v/z.  fimply  in  the  charcoal-crucible,  gave  7} 
grains  of  reguline  tin. 

By  the  fame  method,  I  have  fubjeiSed  to  the  frwl\  of 
redu^ion  various  other  tin-ftones,  as  well  as  waflied  and 
pounded  tin-ores,  and  have  conftantly  obtained,  in  the  refok, 
from  72  to  77  per  cent  of  reguline  tin.  The  fmall  porrioa 
of  iron,  commonly  contained  in  tin-ftones,  ufually  fticks  to 
the  furface  of  the  reduced  tin,  in  very  minute  grains ;  and 
it  is  oviring  to  this,  that  the  button  of  tin  is  moved  when 
the  magnetic  needle  is  approached  to  this  part  of  its  furfiace. 

It  is  worth  remarking,  that  ufually  fmall  cavities  are 
formed  in  the  button  of  revived  tin,  as  it  cools  and  becomes 
fixed ;  which  fmall  fiflurcs  are  covered  by  minute  lamellae, 
that,  in  colour  and  brillancy,  referable  poliflied  gold  in  a 
very  illufive  manner. 


•  Be^bacb.  u.  Entdeck,  a,  d.  Naturkunde,  vol,  I.   fieilin,  1787, 
page  152. 

-}•  Ibidem f  vol.  IV.   179«,  paOTC  397. 

B. 


«f  TinOrts. 


\iiude%  of  Tin-ßüne,  xvhen  expofedto  heat  via 
crucible  made  of  clay. 

^]  Brewn-tin-fltju  from  Schlackemualie-^  cxpofed  to  a 
»Uin-üre,  in  a  baked  clay-crucible,  ran  into  a  clear 
dexifc  glafs,  greeni{h-grey  in  the  midille,  but  of  a  bright  yel- 
low on  the  fides,  and  at  top.  The  furface  was  invelled 
with  a  dull  whitilh  crull.  The  interior  fides  of  the  velTel 
were  glazed  of  a  milit-whitc,  and  overlaid  with  many  fmall 
groups  of  light-brown,  tender,  needlc-lhaped  cryftals.  The 
inner  furfacc  of  the  crubible  lid,  had  alfo  fimilar  detached 
crylbals  adhering  to  it. 

L]  NetdU-tin  from  Palgeoth,  fubje^ted  in  a  clay-cnicible 
'  heat  of  the  porcelain-furnace,  likewife  produced  a 

ttß,  light-bra  wo  ilh,  tranfparent  glafs;  covered  on  the 
|cr  furl^ce  with  a  browniOi,  dim, and  Ihrivellcd,  or  fur- 

d  cnift. 

L)  Slream-tin  ore  from  Alierniin,  committed  in  the  fama 

mer  to  the  porcelain-furnace,  in  a  crucible  of  baked  clay, 

jded  a  compaiä  light-yellowt  and  Hill  fomewhat  clearer 

,  that  was  found  coated  by  a  dull  cruft,  of  an  ifabella- 


SECO:^D  SECTIO!^. 

Experiments  in  the  humid  way. 


Tmb  extreme  refinance  which  tin-done  oppofes  to  acij 
k  has  hitherto  always  prevented  the  complete  fuc' 
kofits  dccompofition  in  the  humid  u/äy  ;  the  reafon  of 
l!  4  wVitii 
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This  ore,  the  only  not  Df 

■'  .,^f--acutt  and   diSnklf 

ed  from  ihc  common  ti<Mlc 

^^^^tv'^n.     To  be  dial* 

of  aiiy  cryftallirc  f' — 

Tiif.  requires  a  conm 

bits  its  peculiar,  >■ 

i    :f  that  proportioall 

charaflers  have  1  . 

-lÄoe,  with  putty  vtik 

fltn,  chieflyt- 

111  by  ignition  with» 

..rrxlcdby  nitric  acid,  ui 

I    found    the   f;. 

._  ,    he  f^Iution  cannot  ah 

6,450. 

..  nxifing  this  impedimat 

Onr  hundred  g 
I  mentioned  ,  Ma. 
I  grains  of  rcgulin* 

By  the  fail' 

reduHkn  viv- 

I  poundcii  tin-"" 

I  from  72  to  -- 

I  of  iron,  mn- 


-j«r-n*  was  the  only  author, 
__:!-";§  tin-ftone  in  the  humiJ 
.  ra>  isotherchcmifts+i  ha« 
_jefit;lion.  However,  I  ei> 
_.olc'S  recommended  by  liim 
-jin  employed  fur  wood-tin; 
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muft  be  fought  for  in  the  highly  intimate  and  difficnltly 
deftruäible  combination  of  tin  with  oxygen.  To  be  diflUv- 
ed  in  acids,  tin  indeed,  like  other  metals,  requires  acominai- 
furate  proportion  of  oxygen.  But  if  that  proportk»  te 
exceeded,  as  is  the  cafe  with  tin-ftone,  with  pvttj  or  /»- 
afiei  (the  white,  perfe£t  oxyd  of  tin  by  ignition  withal 
cefs  of  air)-  with  the  oxyd  of  tin  corrpded  by  nitric  acid,  lad 
fimilar  other  calces  of  that  metal;  the  folution  cannot  take 
place,  unlcfs  the  excefs  of  oxygen  caufing  this  impcdinat 
be  previoufly  removed. 


A. 


Till  the  prefent  period,  Bergmann'^  was  the  only  author, 
who  has  (hewn  a  method  of  analysing  tin-ftone  in  the  humid 
way :  but  unfortunately,  I,  as  well  as  other  chemiftsf,  hare 
fiifficiently  experienced  its  imperfeäion.  However,  I  en* 
tcrtaiiieu  a  hope,  that  the  procefs  recommended  by  him 
would  iRoil  likely  I'ucceed  when  employed  for  wood-tin , 
on  the  ground,  that  of  all  tin-ftones,  this  at  lead  yields  in 
fome  mar.ner  to  the  attack  of  acids ;  as  I  obferved  that  w 
grains  of  ii^  reduced  r.o  an  impalpable  powder,  and  fubjeAed 
to  vigorous  and  long  continued  digcftion  with  three  ounces 
Qt  iiitf  Ü  muriatic  acid,  had  loft  five  grains  of  weight. 

Yov  this  purpofc,  1  digcfted  120  grains  of  finely  pulveriz- 
ed a  :ji/-ri/;,  for  Ibme  time,  with  ^;m  ounce  of  concentrated 
I'uIph'jjLc  acid,  and  the  af&ftance  of  a  boiling  heat.  After 
ini'j,  I  added  bj  dcgrccb  two  ounces   of  muriatic   acid,  and 


•   Ofufcula  Phyfica  et  Chemica.  vol.  !!•  page  437, 
t  Chftnijcbe  Annakn.  1786.  2  Baud,  fa^c  126. 

having 
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sn 


a)  One  hundrtd  grains  of  tin-ftonc  from  Alternon,  in 
Cormuall,  previoufly  ground  to  a  fubtlc  powder,  were  mix- 
ed in  a  filvcr-vefTel  with  a  lixivium  containing  600  grains 
of  cauftic  pot-afh.  This  mixture  was  evaporateJ  to  drynefs 
in  a  fand  heat,  and  then  moderately  ignited  for  half  an 
hour.  When  the  grey-white  mafs,  ihii^  obtained,  had 
1  foftencd  while  yei  warm,  with  boiling  water,  it  left 
ttbe  filter  .11  grains  of  an  undilTolvcd  lefidue. 


I  Thefc  II  grains,  again  ignited  with  fix  times  their 
ight  ofcaufllc  put-afli,  and  diflbived  in  boiling  water, 
know  only   ij  grain   of  a  fine  yellüwilh-grcy  powder 


■)  The  alkaline  folution  {a  and  b),  which  was  in  feme 
:  coluuilcfs,  was  falurated  with  muriatic  acid.  A 
Lnt  white,  tender  oxyd  of  tin  was  thrown  down,  giv- 
^  to  the  mixture  a  mi  I  ley  appearance.  This  precipitate, 
^tflblved  by  an  additional  quantity  of  muriatic  acid,  was 
icipitaicd  afrelh  iiy  means  of  carbonated  Ibda.  When 
nviated  and  dried  in  a  gentle  heat,  it  acquired  the  form 
fhrjght-yelluwißj,  tranfparent  lumps,  having  in  their 
s  luftre. 


)  This  prcdpiate,  being  finely  powdered,  foon  and  en- 
«Ijr  diflblved  in  muriatic  acid,  aflifted  by  a  gentle  heat. 
Into  the  colourlefs  folution,  previoufly  diluted  with  from 
two  to  three  parts  of  water,  I  put  a  ftictc  of  ziiik  ;  and  the 
nydoFtin,  thus  reduced,  gathered  around  it  in  delicate,  den- 
dritic laminse  of  a  metallic  luftre.  Thefe,  when  collefled, 
wafilcd,  dried,  and  fuf<.-d,  under  a  cover  of  tallow,  in  a  cap. 
leveed  Upon  charcoal,  yielded  i  button  of  pure  metallic 
I  weighing  77  grains. 


t)  The 
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e)  The  above  mentioned  refldue  of  i^  grain,  left  hy 
the  treatment  with  cauftic  pot-afh  (^),  afforded  with  muri- 
atic acid  a  yellowiih  folution  ;  from  which,  by  means  ofa 
little  piece  of  zink  introduced  into  it,  f  grain  of  tin  wai 
ftill  depofited.  Pruffian  alkali,  added  to  the  remainder  of  the 
folution,  produced  a  fmall  portion  of  a  light-blue  precipitate; 
of  which,  after  fubtraiSiing  the  oxyd  of  tin  now  combined 
with  it,  hardly  |  of  a  grain  remained,  to  be  put  to  the  ac^ 
count  of  the  iron  contained  in  the  tin-ftone,  here  examined. 

In  thefe  experiments,  (exceptingonly  a  flight  indicatioa 
of  filex  amounting  to  about  i  of  a  grain),  no  trace  has  ap- 
peared, either  of  tungftehic  oxyd,  which  fome  Mineralogifr 
h^ve  fuppofed  to  be  one  of  the  conftituent  parts  of  tin-flooe, 
nor  of  any  other  fixed  fubftance.  Therefore,  what  is  defi- 
cient in  thefum,  to  make  up  the  original  weight  ofthefof* 
fil  analyfed,  muft  be  afcribed  to  the  lofs  of  oxygen ;  andt  «s 
the  conftituent  parts  of  pure  tin^ftone  from  Altermn  are  ti 
each  other  in  the  following  proportion  : 

Tin     ....     ,  77,50 

Iroi 0,25 

Slijx  .     .     ,     .     .  0,75 

Oxygen     ....  21,50 

100 

I 

2.)  1  repeated  the  fame  experiment  with  wafhedÄrti/^ 
tin  from  Poigooih^  and  obtained  nearly  the  fame  refult. 

3.)  Hundred  ^rAU\%  cf  broivn  tin-ftons  from  Scblacktnr 
walde^  dccompüfcJ  in  the  fame  manner,  by  means  of  cauftic 
alkaline  lye  and  muriatic  acid,  yielded  75  grains  of  reguline 
tin ;  but  its  portion  of  iron  amounted  to  \  grain. 


Lxn. 
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LXII. 

CHEMICAL  EXAMINATION 

OF    THE 

)•  NATIVE    SULP HU RET  OF   TIN*. 

(Tiifpyr'Hes.  ZlnnAits.) 


Tin-pyriteiy  or  fulphurtt  sf  tin,  which  at  ff'heal 
ri,  in  the  parifh  of  St.  j/^nts,  tn  Csrnwall,  at  the  depth 
fathoms  uii(ier  ground,  forms  a  vein  of  9  feet  in  ihick- 
ncls,  i&  the  firft,  and  as  yet  the  only  JniUnceof  a  natural  tin- 
ore  mtneralizct]  by  fuljihur.  Btrgmni'H,  it  is  true,  men- 
tions fuch  an  QIC  as  Coming  from  Siberia  i  but  it  has  never 
yet  been  fuuiid  there;  and  what  this  celebrated  ghemift  has 
coniidcrcd  as  fuch,  and  examined,  was  not  3  true  foUil,  but  3 
fuppofuious  produdl  of  an  {. 

The  colour  of  this  tin*pyriies  is  grey,  of  various  degrada- 
tions from  the  light  to  the  dark,  and  in  the  purer  fpccimcns 
approaching  to  the  filvery  while.  It  is  found  in  fmall  Jumps, 
poflell'es  a  moderate  metallic  luflre,  and  exhibits  an  uneven, 
fmall-graincd  fracture.  Its  texture  appears  to  be  foliated, 
and  its  fragments  arc,  for  the  nioft  part,  indeterminately  an- 


■   Bnb.  u.  EniAnk.a.d.  NMuriaindt.  vol.1,  pages  i^j  and  169. 

f  Ofufi.Hyt.ti  Chfm.  vol.  III.  page  138. 

J  C'fll'i  CtciH.  AhhiiUh, _i-,'}Q,  vol.  I.  pas'JJ« 

Enilar. 
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gular.     It  is  alfo  very  brittle,  and  eafily  tritunted*.    Its 
Ipecific  gravity,  as  I  found,  is  4,350. 

According  to  the  following  analyfis,  the  ronlKfocnt  puts 
of  this  ore  are  Tiir,  Cofperj  Irm^  and  Smlpbmr.  For  tiiif 
rcafon,  the  name  of  Bill-metal  ere  has  been  given  it,  not 
very  improperly. 

Tin  pyrites  contains,  befides  xhiccof/ptx  cbcmicalljnuid 
with  it  a  sone  of  its  coniluuent  parts,  likewiie  copper-pyrites  i 
which  in  part  is  co^rteiy,  and  in  psirt  finely  difieminatcd  in  it 
From  this  accidental  ingredient,  I  prcTsoufly  freed,  as  modi 
as  poSbic,  the  tirv^yriies,  or :  jLtive  fulphu:et  of  tin,  fid>jefid 
ti>  the  fiiUowing  examirai:  jo. 


A. 


H^y^z  /TTC.  c<  trt-Dvrlcss  wzä  hezsd  to  icdiie&Bia 
:  r^!  gli:Vr;:r.^r:.  Ir.  thir^zsl.sra  r^cJiiure  was  tbuad, 
i"*j:i.  n^  i.v*-:  t'ivo  i.:jr>,    ■TnrrsgriiÄ'i  with    iulphureoos 

:.;:*^  ^:c  i^i  yd^-^-.r  f.r.zLirr,  oc  aSxit  \  gral::  of  weight; 
v>.cS  w*;r.  r,-^-;-.  .-•  i  ^ -'»— J  cälI^  £ri  tWn^"*^  anJ 
V^r-.ri  '.  Ir  ■-:  r:,: .  r.:  jr:r:  tzj*^  a  £L=t  odaur  of  arfenic 
wi»  rs:r«,^::rlc  Tr;  m-v 't-r»  Iatizts:  g7:uss  of  weighs 


f  ;u  *  ..    . .  r     ,*:  :  -•:— ..::^^  w*r:f  rri-T-i  us  z  calcining« 


Br 
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he  ore  was  converted  into  s  red  calx  or  oxyd» 
:wo  dracKms  and  20  grains.  It  was  then  mingled 
I  parts  of  caicitied  borax,  half  a  part  of  white  gUfs, 
lurth  part  of  colophony.  Being  introduced  in 
nto  an aflay-crucible  ('I'ute)-,  Hued  with  powdered 
and  covered  with  common  fait,  it  was  kept  in  a 
ong  fulion  for  half  an  hour:  by  which  treatment 
a  metallic  button  of  a  grey  colour,  lO  grains  in 
It  very  brittle ;  fo  much  fo,  that  by  a  gentle  ftroke 
hammer  it  flew  in  pieces.  The  renuirder  of 
^d  metal  lay  difperfed  in  fmall  grains  amu  .g  ihc 
it  fcoria;,  mingled  with  the  charcoal-duß,  thdt  was 
lo  line  the  velTeL 


drachms  of  finely  triturated  tin-pyrites  wers 
th  an  aqua  regia,  compofed  of  one  ounce  of  mu- 
\  ounce  of  nitric  acid.  Within  24  hours  the 
n  of  the  metallic  portion  was  diiTolved  in  it,  with- 
ttionof  heat ;  while  the  fulphurrofe  up,  anu  float- 
furface  of  the  menftruum.  After  the  mixture 
ligcßed  upon  it  for  fomc  time  in  a  low  fand-heat, 
I  with  water,  and  itltered  it.  It  left  43  grain;  of 
the  paper,  Oill,  howevcr,mixed  with  metallic  par- 
T\itn  the  fuiphur  had  been  gently  burnt  olF  on 
re  ftill  remained  13  grains;  of  which  eight  werq 
J  nitro-muriaiic  acid.  The  remaining  part  was 
;d  with  a  little  wax ;  upon  which  the  mignet  at- 
le  grain  of  it. — What  remained  was  pjrt  of  the 
tatrrx,  and  weighed  three  grains. 

folution  of  the  metallic  portion  (a)  was  coii;- 
t  carbonat  of  pot-afii  i  and  the  dirty-green  prcci- 
^H_  S  plt^iite, 
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pitate,  thus  obtained,  was  rc-difiblved  in  muriatic  arid,  di- 
luted with  three  parts  of  water.  Into  this  fluid  a  cylinder 
of  pure  metallic  tin,  weighing  217  grains,  was  immerfed. 
The  refult  was,  that  the  portion  of  copper  contained  in  the 
folution,  depofited  itfclf  on  the  cylinder  of  tin ;  at  the  Iknie 
time  that  the  fluid  began  to  lofe  its  green  colour,  from  the 
bottom  upwards  ;  until,  after  the  complete  precipitarion  of 
the  copper  in  the  reguline  fiate,  it  became  quite  colourids, 

c)  The  copper  thus  obtained  weighed  44  grains.  By 
briflc  digeßion  in  nitric  acid,  it  difTolved,  forming  a  bine 
tinäure,  and  left  one  grain  of  tin  behind,  in  the  character 
of  a  white  oxyd.  Thus  the  portion  of  pure 'Copper  con- 
filled  of  43  grains. 

d)  The  cylinder  of  tin,  employed  to  .precipitate  the  cop- 
per, now  weighed    128  grains  ^  fo  that  89  grains  of  it  had 
entered  into  the  muriatic  folution.     From  this,  by  means  of 
a  cylinder  of  zinc,  I  re-produced  the  "whole  of  its  diflblred 
tin,  which   was  loofjly  ücpofttcd  on  the  zinc  in  a  tender 
dcnclritical  form.     Upon  bcin^:  afliired,  that  all  the  tin  had 
been   precipitated,    I    colbiK^J    it   carefully,    lixiviated  it 
cleanly,  and  fuSered  it  to  dn*.     It  weighed  130   grains.    I 
made  it  to  melt  ii:to  grains,  having  it  prcvioufly  mixed  with 
tallow,  and  under  a  cover  or"  charcoal  dufl,  in  a  fmall  cruci- 
ble; which  d'.':;c,  I  leparated  the  powder  of  the  coal  byelu- 
iriaiio::.     Amo-i  *  the  w.;ftied  crralr.s  of  tin,  I  obfervcd  foniw 
Mack  particles  o;irrn,  which  were  attracted  by  the  magnet, 
and  weighed  one  grain.     Deducting  this,  there  remain  119 
grains  for  the  weight  ^t"  the  tin.     Bv  fubirafling  again  from 
ihciV  lart  thoio  S.^  ^rai"s,  v.*h:rh  proceeJcd  from  the  cylinder 
of  tin  c!V:,'!oycJ.  tor  the  prrcipitaiion  of  the  copper  {h\  tberr 
TcnuiixJ  4^  grrii:.>  tor  the  ronion  of  tin  coniaineJ  in  tiif 
iin-py:itcs  c\.i.iv::cJ.     H-:r.ci\  including  that  one  gr.»in'of 

1  lij^j 
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■which  haJ  been  fcpurated  from  i!ie  Tolution  of  the  cop. 
(^]t  tile  portion  of  pure  tin  contained  in  this  ore  amounts 
;l  grains, 

'he  tJuSjj  or  fubftaiices,  extraöcd  in  this  pcocefs  from 
pyrites,  were  confe«|uenily : 

Sulphur     .      .     .      .     ;  30  grains. 

V« Ai 

^P"^ 43 

Iron 2 

yän-fiam,  or  ganguc    .  3 

119 

VJiich  makes  in  an  hundrtd  parts  ; 

Sulphur     .     .     .      .     .  25 

77;. 3+ 

Ca^er 36 

Iren 2 

97 

er,  this  proportion  of  the  conflituent  parts  is  not 

ijs  conftani.      The  darlcer  varieties  of  tin-pyritcs,,in 

liar,  are  conlidcrabl/ poorer  in  tin;  as,  from  one  of 

I  fotrcely  obtained  one  half  of  the  above  quantity  of 

line  tin  :  but  their  proportion  of  iron  increafes. 


D. 

Although,  in  the  coiirfc  of  thcfe  experiments,  no  trace  of 
inj^filver,  or  lead,  which  had  been  fufpeded  to  exift  as  an 
ingredient  in  this  foflil,  had  appeared  j  yet,  for  the  fake  of 
greater  certainty,  I  inftituted  the  following  trial.  The 
'in-pyriics,  that  had  been  ignited  in  the  retoit  {AJ  was 
treated  with  nitric  acid  ;  which  atutlted  it,  emitting  co- 
in m  pious 
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pious  rsd  vapours.  After  fufficient  digeftion,  I  diluted  the 
mixmre  wich  wjier,  and  leparated  the  remaining  fulphor 
and  oxyd  of  tin  by  means  of  the  filter  \  combiningy  after- 
wards,  the  clear,  blue  folution,  both  with  muriitic  and 
fulphurlc  acids.  But,  bjr  its  continuing  clear  and  un- 
changed, it  (hewed  that  neither  (liver  nor  lead  are  prelbit  in 
this  ore. 

E. 

The  reaJy  folubility  of  tin,  contained  in  this  ore»  intk 
nitro-muria:ic,  as  well  as  in  the  muriatic  acid,  which  does 
not  take  place  in  tin-ftones,  and  all  other  oxyds  of  tin  fidlj 
faturated  with  oxygen,  is  a  fufficient  proof  that,  in  this  ore, 
the  tin  held  in  folution  by  the  fulphur,  in  a  manner,  ap- 
proaches the  (late  of  native,  or  rcguline  tin.  This  is  fir« 
ther  corroborated  by  the  following  experiment. 

I.  a)  I  expofcd  half  an  cunee  of  tin-pyrites,  mixed  widi 
the  fame  quantity  of  corrofive  fublimatc,  to  a  fand-heat,  in 
a  fmall  retort,  connected  with  a  receiver.  At  the  very  fiift 
moderate  action  of  the  fire,  a  heavy  fluid  pafTed  over,  at- 
tended with  heavy  white  vapours;  and,  on  the  increafeof 
tjeat,  a  grcy-yellow  fublimate,  for  the  mo(l  part  crylbl- 
lizcd  in  needles,  fettled  on  the  neck  of  the  retort  s  at  the 
fame  time  that  on  its  upper  convexity  an  impure  black-grey 
cinnabar,  or  fulphuret  of  mercury,  dcpofited. 

h)  The  ilrongly-fuming  fluid  in  the  receiver,  which 
;:ave  out  thick  white  fumes,  v/cighed  one  drachm,  and 
j)cikaiy  refembled  common  fuming  li^usr  of  LibaviuSy  or 
«ublimcd  folution  of  muriat  of  tin.  From  this,  by  dilution 
with  Wilier,  and  fituration  with  pot-a(h,  the  oxyded  tin  was 
iliiown  down,  as  a  white,  very  tumid  precipiutc,  which, 
•»luUoiAtcvl  and  dried,  weighed  30  grains. 

OThc 
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|f)  The  fublitiMte,  feparated  from  the  nccic  of  the  retort, 
I  pulverized,  Jigelteii  with  water,  and  liUered.  The 
e  which  it  left  on  the  paper  amounted  to  203  grains« 
ten  deficcated.  Thefe  were  diflbtved  in  nitio-muriatic 
acid,  with  the  exception  of  15  grains  of  fulphur  ;  and  the 
mercury  fell  down,  in  the  regulinc  ftatc,  from  the  folucion, 
by  putting  copper  into  it.  The  aqueous  folution  of  the 
fublimate,  obtained  by  the  digeßion,  and  precipitated  by 
carbonat  of  pot-a{b,  afforded  i&  grains  of  oxydcd  tin^  which 
■were  added  to  the  preceding  (ij. 

J)  The  oxyd  of  tin  was  then  djflblved  in  muriatic  acid, 
anJ  again  precipitated,  in  the  metallic  ftate,  by  apiece  of 
xinc,  piiinged  into  the  folution.  This  regulinc  tin,  when 
col  looted,  walhed,  and  mcked  with  tallow,  weighed  20 
grains.  I  flattened  it  by  beating  with  the  hammer ;  cut  it 
into  pieces  i  digefled  it  with  nitric  acid  ;  and  dropped  Pruf- 
fian  alkali  into  the  fluid,  filtered  off  from  the  oxyd  of  tin. 
The  few  brown  flocculi  precipitated  by  that  alkali,  proved 
that  the  muriated  tin  had  carried  along  with  it  a  flight  por- 
tion of  copper. 

2.)  By  way  of  a  comparative  experiment,  I  repeated  this 
procefs  with  a  fpecics  of  pure  iln-flmi  ;  but,  in  this 
oüc.  Dot  the  leaß  trace  appeared  of  any  folution  of  the  tin. 
The  niercuriil  fublimate  volatilized  in  its  ufual  tteedled 
Jbrca,  and  the  tin-done  remained  in  the  retort  unaltered. 


\ 
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LXIII. 
CHEMICAL  EXAMINATIOI* 

OF    THE 

MOLYBDAT  OF  LEAD, 

(  Tellcw  Lead^ri)y 

From  Bleiberg. 


FIRST  SECTION*. 

I.)  1  WE  yellow  lead-ore^  or  Molybdat  of  Lead^  from  BUthiti^ 
near  Fillachy  in  Carinthta^  conftitutes,  in  the  genus  of  leaJi 
a  particular,  very  diftingui(hed  fpecies  of  ore,  occumng  m 
many  beautiful  varieties.  Its  colour  is  waxy-yellow,  of 
various  (hades;  fomc  inclinhig  to  the  reddifh,  others  to  the 
wliltifh-grcy.  For  the  moft  part  it  is  cryftallized  in  tables, 
üf  from  four  to  eight  fides,  which  fometiines  ftand  fmgly 
on  their  edges,  or  narrow  fides,  and,  at  times,  are  cellularly 
concreted.  Thofe  fpccimcns  of  it  are  rather  fcarce  ii» 
which  the  cryftalsform  a  cube,  or  an  oöahedron,  inftcadof 
A  table. 

The  matrix,  in  which  this  ore  is  imbedded,  is  a  compaä 
iimc-ftone,  of  a  yellow,  whitilTi,  or  grey  colour. 

1,)  Moft  mineralogifts  feem  to  have  become  acquainted 
with  this  lead-ore,  only  fince  the  time  that  yacquin\^ 

• 

liflied  his  trcatife  on  it ;  after  whom  JVulfen\  has  contH' 


•  heoh.  «.  Entdeck,  a,  d,  Naturkunde,  vol  IV.  179a,  page  95» 
and  vol.  V.  1794,  pajjc  ir^. 

t  Mtfcellanea  Aufiriaca,  vol.  II.  Vienna,  1787. 

X  Xav,  IVulfcn.  Abbafuilung  njom  Kärmbner  BlciJ^aibe.  Wi^» 
»755.  . 

bute^ 


to  the  knowledge  of  il*ii  ore,  by  the  olei^ni  a>iU  2» 
ie  dcfcription  which  li:  has  given  of  it,,, ,  As'to-,tbo: 
It  parts  of  the  yellow  lead-ore,  the  following  expej 
,WiU  äew  thu  [the  fubdance  >viih-Whie^^e.:lcad  ^ 
ined  in  this  mineral  is  not  theox/dpf  (uogften,  as  hi 
prroncoully  fuppofed,  but  the  oxyd  af  moljbdena. 


E)  The  firft  point  which  I  had  in  view,  wa?  to  feparata 
ffcad-ore  carefully  from,  the  altering  extraneous  parts. 
Bng  that  diluted  nitric  acid  "oiewcJ  in'  the  fcold  no 
an  Dti  this  foQil,  I  affiifcd  upon  the  quantity  of  it  dcf- 
d  for  this  analyfis  I'mall  portions  of  this  acid  ;  pouring 
Fagain  as  foon  as  the  efFcrvefcence  ceafcd.  This  pro- 
1  repeated,  till,  at  laft,  no  more  effervelcence  cnfued  on 
ng  a  fr?Qi  portion  of  the  acij.  Upon  this  the  ore  was 
wd  with  water,  and  deHccated.  The  nitric  acid  cm- 
1  for  this  purification  contained  the  calcareous  earth 

ding  from  the  matrix,  which  outwardly  adhered  to 
and  formed  gypfum  with  fulphuric  acid,  by  means  ' 

ch  I  precipitated  it,     At  the  fame  time,  a  confideri-l 

rtion  of  a  fine,  red  iron-ochre  was  wafhed  olTby  this^ 
which  diffolvcd  by  digeftion.  in  muriatic  acid,  kav- 

flight  rcfidue,   confifVing  of   lead-ore  and  liliceous 


fTwt  draefnns  of  the  above-mentioned  cryftals  of  lead-  ^ 
nus  purified,  were  mixed  with  an  equal  quantity  of 
Kited  pot-aßi,  and  cxpofed  to  the  Are  in  a  fmaU  cru- 
^  It  entered  into  fufion  without  effcrvefcencc.  The 
ger^tcd  mats  exhibited  a  faint  reddiUi  tinge,  and  was 
red  on  its  upper  part  with  fcales,  refembling  litharge. 
ing  foftened  this  alkaline  mafs  with  water,  and  filtered, 
:ed  the  colourlefs  folution  with  nitric  acid.  By 
mixture  was  not  rendered  very  turbid ;  but,  on  chff 
Vft  I  found  the  bottom  of  the  glafs  covered  ,witt^ 
Mm  3  ^n^l 
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tab  of  I  of  an  inch  long>  ftanding  upright  i  which  I  ess 
anuned  as  follows : 

ä)  Their  figure  confifts  of  fmall,  brilliant|  accumuhtel 
rhomboidal  tables. 

b)  On  the  tongue  they  raanifeft  a  weak  metallic  tafle. 

c)  Under  the  blow«pipe,  upon  charcoal,  they  fiife  ?ei7 
quickly  and  calmly  into  little  globules,  or  dropi, 
which  are  inftantly  imbibed  by  the  ignited  coaL 

d)  In  the  filver  fpoon  they  melt  Into  grey  fphemks, 
which  become  ihri veiled  as  they  cool  i  and,  duriog 
the  current  of.  air,  urged  through  the  blow-pipe,  tbej 
depofit  a  white  fubftance,  which  covers  the  fpoon. 

i)  When  put  upon  a  globule  of  alkaline  phofphat,  filled 
on  the  charcoal,  they  arc  rapidly  diflblved,  anl 
tinge  it  either  of  a  grafs,  or  oIive->green,  according 
to  the  quantity  in  which  they  are  added. 

f)  They  entirely  diflblvc  in  water,  by  the  aiSftanceof 
heat. 

g)  Pruffian  alkali  produces'  from  this  folution  a  co- 
pious, flocculent  precipitate,  of  a  light^hrtfvn  eoloar. 

h)  If,  into  the  aqueous  folution  (/)  a  little  nunaric 
acid  be  dropped,  and  a  fmall  piece  of  tin  be  put  into 
it ;  or,  if  fome  oF  thofe  cryftals  are  immecied  in  t 
muriatic  folution  of  tin;  in  both  tbefc  cafes  the  ^iA 
acquires  a  deef^blue  colour. 

In  cenfequence  of  thcfc  appearance?,  I  think  I  do  not 
f rr  m  confidering  tbefe  cryfhils  a$  mo!yhd'tc  ^crfl^  neutralize 

bv 
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pot-aßi;  becaufc,  iaa  comparative  experiment,  the  fame  re- 
lations were  (hewn  by  inolybdic  acid,  that  had  been  prepared 
from  molybdend  of  Aiienber^^  by  detonation  with  nitre,  and 
fublequem  precipitation,  effecled  by  nitric  acid,  from 
the  filtered  folution  of  the  mafs  produced  by  tha  detona- 
tion, and  which  acid  lilccwife  alTumed  a  cryflallitie  form  in 
d tying. 

5  ]  As  It  was  obvious,  from  the  ftatc  of  the  calciform  lead, 
which  remained  on  the  paper  when  I  filtered  the  folution 
of  the  fufcd  mafs  (4),  that  the  whole  of  the  yellow  lead- 
ore  employed  had  not  been  decompofed,  I  repeated  the  ex- 
periment, increafing,  however,  the  pfupoaion  of  the  alkali  ; 
fo  that,  for  two  drachms  of  the  ore,  I  took  10  drachms  of 
carbonated  pot-aih.  I  alfo  kept  the  mafs  for  a  lömewhat 
longer  time  in  fufion  ;  after 'which  it  was  poured  out,  lett- 
gatedi  foftened  with  water,  and  thrown  upon  the  filter. 
This  alkaline  folution  I  faturated  with  muriatic  acid,  at  firft 
only  incompletely ;  whereby,  at  a  warm  temperature,  a 
white  precipitate  was  produced,  in  the  form  of  a  cheefy 
coagulum.  This  precipitate  contained,  indeed,  molybdic 
oxyd,  but  mixed  With  a  greater  portion  of  oxyded  lead; 
which  laft,  upon  folution  in  muriatic  acid,  fcparated  in 
needlc-fhaped  cryßaU  of  muriat  of  lead. 

When  this  precipitate  had  been  fcparated  from  the  alka- 
line folution,  which  before  was  faturated  with  only  half  the 
quantity  of  muriatic  acid    required,  I  combined  that  fiuid 
with  an  additional  portion  of  the  fame  acid  to  its  complete 
faturation.     It  became  again  turbid,  but  only  moderately 
lb.     Upon   this,    a   white   precipiute    accumulated,    like 
^^arch,  fubfiding  in  cold  water ;  which,  carefully  edulco- 
^^■ted  and  dried,  was  examined  in   the  fame  manner"  at  the 
^Hiyftalline  precipitate  mentioned  before,  (4).     Its  habitudes 
^Bere  pcrfeilly  the  lame  i  except  that  it  would  not  difiolvc 
^H  M  m  4  ä\av\« 
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alone  in  water,  but  formed  a  clear  folution,  only  when  a 
few  drops  of  muriatic  acid  had  been  added. 

The  fluid  was  now  concentrated  by  evaporation ;  after 
which  theoxyj  of  molybdena,  l^ill  contained  in  it,  fell  down 
as  a  fine,  heavy y  yellow  powder  ;  which,  after  proper  lixi- 
viation  and  drying,  exhibited  a  beautiful,  faturated  lemoz^ 
coluur. 

6.)  The  white  oxyd  of  lead,  which  remained  upon  the 
paper  on  filtering  the  rftc.ied  mafs,  produced  by  the  fiifion 
of  the  ore  with  pot*a(h  (4),  was  found  contaminated  with  1 
portion  of  filiceous  earth.  When  treated  upon  charcoal,  it 
did  not  entirely  melt  into  a  metallic  button  ;  but  part  of  it 
was  converted  into  a  clear,  bright,  yellow  globule  of  glals 
of  lead  (vitreous  oxyd) :  for  the  admixed  filiceous  earth  pre- 
vented the  reduäion  of  the  whole  portion  of  lead ;  io  tfa^ 
fame  manner,  as  is  the  cafe  when  it  is  attempted  to  reduce 
upon  charcoal  a  glafs  of  lead,  that  has  been  made  of  thrcf 
parts  of  oxyded  lead  and  one  of  filexl  For  this  rcafon,  I 
diflblved  the  abovc-mcntioncJ  oxyd  of  lead  in  dilute  nitric 
acid,  fcparatcd  the  filiceous  earth  by  filtration,  and  preci- 
pitated the  metal  from  the  folution,  by  means  of  fulphuric 
acid,  in  the  character  of  fulphaicd  lead. 

7.)  I  likewifc  examined  the  ailions  of  fome  of  the  acid^ 
upon  this  Carlnthian  lead-ire, — One  drachm  of  it  was  df- 
itefted  with  a  copious  quantity  of  nitric  acid  ;  which  dif- 
folved  the  greateft  part,  but  not  the  whole  of  it.  In  the 
folution  were  obfervcd  white,  luofe  flocculi  difperfed, 
which  dried  upon  the  filtering  paper  in  the  form  of  a  mem- 
brane, and  became  tariiifhcd  of  a  blue  by  expofurc  to  day- 
light. This  fubftance  had  much  rcfemblance  to  the  molyb- 
dic  oxyd,  obtained  from  molybdcna  in  the  humid  way,  by 
repeatedly  diftiiling  nitric  acid  from  it.     The  filtered  nitric 

folu- 
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n  contained,  befKles  the  portion  of  lead,  aconfu 
ntity  of  motybdic  oxytl.     Sulphuiic  acid  pnrcipitatiid 
id  fioni    It  i    and  Prufli.in  alkali    afterwards   threw  ■ 
the  Riolybden^  in  loofc,  browo,  red  particles. 

Out  drachm  of  this  yellow-lead  ore,  prcvioufly  pnri-l 
#uriled  a  clear  fölutlon,  by  digcJiiua  with  muriatic 
The  folucion  went  on  gradually,  and  wa?  nearly 
te  and  colourlefs;  but  it  foon  dtpofited  white  cr 
muriated  lead.  Only  a  flight  portion  of  filcx  v 
lind,  *hich  I  fcparated.  While  I  was  concentratinj 
d,  the  faline  cruft  fettling  on  the  fides  of  the  cvapo. 
dith  became  tarnilhed  of  a  fine  blue ;  which  a« 
:J  a.i  the  cruft  was  re-diffoived  in  iht  fluid,  on  »er 
nn.  When  the  concentrated  fluid  had  been  de- 
from  the  muriat  of  lead,  which  liH  fubfided,  it  af- 
L  bcauiiful  deep-blue,  but  luft  that  colour  ti^ain 
with  water.  When  afterwaids  faturated  with  p 
dropped  a  white  oxyd  of  molybdena. 

^xyd  vf  had,  and  oxyd  tfmolybdtna,  therefore,  are  ihftl 
tent  parts  of  the  y/lhw  Itad-ore  from  liL-sbrrgy  in  I 
This  comb! nat inn  is  remarlc^ble,  as  it  is  the^ 
iance  of  the  kind  ;  fincc  molybdeiia  has  not  yet  oc- , 
any  where,  except  in  its  proper  ore  (!fiijprbley).\ 
fce  foregoing  experiments  there  alfo  refull  fome  othet  J 
lions,  by  which  the  knowledge  of  the  chemical  pro-l 
f  that  metallic  (vhii^nce  (malybdena)  is  greativ  cn- 
To  ihefe  belongs  its  eKternal  form,  aS  it  occurs  I 
b  the  cryftalline  llaie,  partly  as  a  white,  ami  pnrtl^  I 
ton  yellow  oxyd.  In  theßr/i  ftate,  it  is  foluble  ii 
water,  as  well  as  in  acids  ;  in  the  ficaaJ, 
rfition  of  muriatic  acid  promotes  Its  folution  in  wa 
t  in  the  third,  or  that  of  a  yellow  oxyd,  it  refufcs 
ve  both  in  water  and  in  acids.    The  caufe  of  this 
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difierence  eonfifts  in  this^  that  in  the  two  firft  caici  it  hai 
been  neutralised  with  the  portion  of  alkali  that  reaniiied 
combined  with  it  i.  whereas,  in  the  laft  cafe,  that  is,  in  the 
form  of  a  yellow  earth,  it  is  more  in  the  ftacc  of  a  nerr 

metallic  oxyd. 

10.)  This  appearance  of  the  molybdic  oxyd  with  a  jel-. 
low  colour,  has  probably  been  the  reafon  for  confideriog 
the  fubftance,  by  which  this  yellow  leadrore  is  mineralized, 
as  tungftic  acid. 

However,  the  blow-pipe  alone  is  fufficient  to  diftingoifli 
ihcfe  two  metallic  fubftances  from  each  other  ;  for,  the  yd- 
Jow  molybdic  oxyd  lofes  its  colour  at  the  firft  contaä  with 
the  point  of  the  flame,  and  is  rendered  olive*gteen\  it  lifo 
immediately  runs  into  a  fmall  globule,  or  drop,  which  is 
very  foon  abforbed  by  the  charcoal  \  and,  laftly,  when  fiifed 
with  a  neutral  phofphat,  it  tinges  the  button  which  thence 
arifes  of  a  green  colour. 

The  yelloiu  oxyd  of  tungßen^  on  the  contrary,  exchanges, 
by  ignition,  its  yellow  colour  for  a  blue  or  blacky  at  thefiune 
time  that  it  remains  upon  the  charcoal  as  perfedly  iofu- 
fible  i  and  when  fluxed  with  phofphoric  fait,  it  gives  ajtjf- 
Hue  colour  to  the  faline  globule. 

SECOND  SECTION. 

Having  thus  obtained,  by  means  of  the  experiments  here 
explained,  the  knowledge  of  the  conftituent  parts  of  the  yclhm 
Uad-^re  from  Carinthia^  \  had  yet  to  difcovcr  their  frt^* 
thns  to  each  other.  This  I  accomplifiicd  in  the  following 
way. 

a)  A  hundred  grains  of  the  cryÄals  above  dcfcribed  were 
rarefuUy  freed,  in  the  manner  before  gicntioncd,  from  the 

ad- 
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IMng  calcareous  canh  and  ochre  of  iron,  and  then  Bneljr 
ftrized.  They  were  then  diflolved  in  muiiatic  acid, 
■cd  by  heat,  alternately  alfufing  upon  them  the  acid, 
t  brge  c]uanii[y  of  water.  In  this  inllaiicc  a  trace  of 
«  «rth,  though  fcarcely  difcerniblc,  appeared. 


4 


f  The  greateil  pan  of  muriat  of  lead,  generated  ii 
■1»,  was  depafitcd  m  fine  needles,  even  before  the  falu-  " 
I  hat)  completely  grown  cold.  The  fuper-natani  cltat 
I  was  then  poured  off",  reduced  to  a  fmailer  volume  by 
li|rati».i,  and  freed  from  the  muriated  lead,  which  ftill 
Med.  The  muriated  metal,  colledled  with  cate,  and 
Pjr  deficcated,  weighed  74^  grains.  By  diflbiving  it 
■It  water,  and  keeping  into  the  foluiion  a  poliihed 
B  of  iron,  the  lead  precipitated  npon  this  laft  in  fin« 
tÜx,  and  in  the  nietalliii  ßate. 

I  But  in  order  to  find  more  accurately  what  proportion 
iSiuriated  lead  might  bear  to  pure  oxyd  of  lead,  I  made-  ^^^1 
following  experiment.  ^^^H 

e  hundrtd  grains  of  lead,  cut  into  fhreds,  were  dil^^^^H 

i  in  300  grains  of  nitric  acid,  diluted  with   10  ounces  " 

er,  and,  with  the  alTiftance  of  digeftion,  in  a  Duiling 
The  folution  was  then  divided  into  two  parts. 

I«)  Into  one  half  I  dropped  muriatic  acid,  as  long  as  it 
produced  any  turbidiieis  ;  evaporating  afterwards  the 
mixture  to  the  moft  perfcä  drynels  of  the  relidue. 
The  muriat  of  lead  here  produced  weighed  133 
grains. 

f)  From  the  fecond  half  of  the  nitric  (blution  I  pre» 
cipttated  Ihe  oxyd  of  lead  by  difiblved  cauftic  pdt- 
^.  This  oxyd,  when  edulcorated  and  brifkljr 
dried  til]   it  began  to  turn  yellowifh,  amounted  to 

ttlS  gtaijis. 
5  "YfiTtt 
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A. 

a)  Upon  tivo  ^«ff/^/^/ grains  of  the  ore,  coarfely  powdered, 
moderately  ffrong  nitric  acid  was  afFufed,  which  attacked 
and  diflblved  them  with  frothing  and  extrication  of  red  fih 
pours.  The  folution  was  clear,and  the  i'ulphur  alone  in  thb  ore 
was  left  behind,  floating  in  the  fluid,  in  grey,  loofe»  flocadi, 
without  any  other  refiduc ;  which  indicated  that  no  anti* 
mony  was  prefent.  The  fuiphur  colleded  on  the  filter  mi 
heated  in  a  fmall  crucible  to  inflammation,  and  it  burned 
with  its  peculiar  odour,  without  any  trace  of  arfenic;  yet 
leaving  a  flight  portion  ofoxyded  iron  and  filiceous  earth. 

b)  The  folution,  which  had  a  pure  blue  colour,  ws 
treated  firft  with  muriatf  and  then  with  fulphat  of  ibdii 
But  none  of  thefe,  nor  any  other  fait,  rendered  it  turiNd, 
or  produced  any  other  alteration  ;  by  which  it  appears,  that 
this  ore  contains  neither ^i;fr  nor  lend. 


B. 


a)  To  determine,  with  proper  accuracy,  the  proportioD 
of  the  conftituent  parts,  I  repeated  the  examination  in  the 
following  manner.  Two  hundred  grains  of  the  powdered 
ore  were  combined  and  heated  with  muriatic  acid,  to  tbc 
degrc^e  of  boiling.  But  as  this  acid  alone  manifefted  no 
a^lion  on  it,  I  added  nitric  acid  gradually,  by  drops  ;  which 
exerted  a  llrong  attack  in  each  inftance.  When  the  folu- 
tion of  the  ore  had  been  accempli(hed,  I  feparated  the^fluid 
from  the  fuiphur  floating  on  the  furface;  and  digefted  this 
laft  once  more  with  a  frelh  quantity  of  muriatic  acid,  drop- 
ping into  it  fome  nitric  acid  j  after  which  I  colleflcd  it 
upon  the  filter.  This  fuiphur,  wafhed  and  deficcated, 
weighed  38^  grains,  out  of  wluch,  after  its  combuftion,  i\ 

grain 
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n»  tarth  reouiited  ;  To  that  the  true  amouiic  of 
J  7  graius. 

ilution  exhibited  z  glars-grcen  colour.  I  di> 
two  parts.  Into  one  half  polifhed  iron  was 
poo  which  the  copper  precipitated  of  a  dendriti- 
kd  pure  mctailic  brilliance.  It  weighed  78^ 
1  wafhed,  and  immediately  dcficcaied  in  a  mo- 
raturc. 

T  to  afcertain  the  proportion  of  iron  contained 
I  combined  the  other  half  of  the  folution  with 
jniac  added  10  cxccfs  of  faturation.  The  prc- 
<n  remained  behind,  in  the  form  of  a  fubtJe 
which,  collected  on  the  filter,  deficcated  and 
jhed  tltrec  grains.  But  as  the  iron  is  contained 
ac  of  the  ore,  not  in  this  calciform  ftate,  but 
nCy  which  lall  is  to  the  firß  in  the  proportion 
efe  3  grains  of  oxydcd  iron  give  2I  of  nutatlie 
ded  in  the  computation. 

'u  hunirtä  parts  of  the  Slbirian  vllrtous  eopptr- 


■  ") 


es  eminently  belong  to  thofe  kinds,  the  com- 

:ip1es  of  which  are  but  imperfectly  determined 

■n  thi  dry  way.     The  reafou  of  this  is,   partly, 

that 
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that  the  alkaline  falts  employed  for  the  redudion,  exert, 
during  fufion,  as  well  as  in  the  humid  way,  a  very  ftrong 
folvcnt  power  on  copper. 

But  although  the  reducing  flux,  compofed  of  glafs,  borax, 
and  charcoal-duft,  recommended  by  Geliert^  Tillity  and 
others,  inftead  of  alkalis,  is  reckoned  one  of  the  bcft;  yet 
I  have  always  found  the  common  hlack^flux^  if  employed  u 
the  following  manner,  the  moft  e(Fe<äual. 

Two  docimaßic  centners  (each  of  lOO  parts,  confidisfcd  fiw 
as  many  pounds),  of  the  triturated  ore  were  mixed  with 
half  a  cent*:cr  (or  50  parts),  of  charcoal-duft,  and  properly 
roaftcd  until  all  the  coal  was  confumed*.  I  then  blended  it 
with  I  centner  of  colophony  and  6  centners  of  the  black 
flux,  covering  the  mafs  in  the  aflky-crucible  with  common 
fait,  and  expofing  it  to  a  forge  heat.  After  the  coals  were 
completely  red,  the  blowing  of  the  bellows  was  kept  up 
for  20  minutes.  The  fufion  being  accomplilhed,  I  found, 
under  a  vvell-fluxed  fcoria,  138  parts  of  a  fine  red^  or  refmd 
coppei"^  which  is  69  per  coU, 

However  regularly  this  afTay  in  the  dry  way  was  per- 
formed, yet  it  produced  ()^per  cent,  lefs  than  the  true  pro* 
portion  of  the  copper  in  the  ore  amounts  to.  The  bumid 
wayy  therefore,  is,  in  every  refpeft,  the  moft  certain  to  dif- 
covcr  the  true  quantity  of  copper  in  any  ore. 


*  The  roaftcd-ore  weighed  310  pounds. 


LXV. 


CHEMICAL  EXAMINATION 

OF    THE 

\VARIEGATED  COPPER-ORE. 

nt-kup/ererz.  Purple  Copper-Ore,  by  Kirwan.) 


i.  variigated  Cepptr-ert  is  diftinguiQied  in  iu  external 
from  the  vitrtouj,  to  which  it  is  the  neareft 
I,  by  it  sviiriegated  colours,  refembling  thofc  of  larnifhcd 
i  and,  with  regard  to  its  cont^ituem  parts,  ic  difFen 
I  it  in  containing  lefi  copper,  but,  on  the  contran', 
e  iron. 

FIRST  SECT/ON. 

Variegated  Copper-Ore  from  Hitlerdakt. 

The  variegatedcopper-oicoccurringat//ifWn/fli/,in  Mr- 

wjjr.in  lumpy  maflcs,  exhibits,  on  its  recent  fraiSurc,  amix- 

twrc  of  colours  of  light-blue,   lir.-whitc,  and  copper-red; 

which,  however,  by  cxpofure  to  air,  gradually  change  into 

^ft  more  uniform  fteel-blue. 

I 

Oni  hundred  grains  of  the  pulverized  ore  were  fubjeded 
to  gentle  digeftion  with  nitric  acid,  whofe  aüion  upon  it 
IS  but  moderate.    From  the  refidur,  the  fulphur  was  driven 
combuflion.      This  refiduc,   when  a  fecond  time 
■AtA  with  nitric  acid,  diflblved  in   ii,  leaving  oaly  a 
ft  portion  of  a  red  oxyd  of  iron.     On  examining  the 
N  n  foliition. 
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folution,  firft  by  common  fait,  and  then  by  Glauber-filt,  it 
continued  limpid  and  unchanged. 

B. 

a)  Upon  two  hundred  grains  of  the  powdered  ore  muriii* 
tic  acid  was  afFufcd,  the  mixture  heated,  and  then  combined 
in  fmall  portions  with  nitric  acid.  The  folution,  whidi 
was  thus  performed,  had  a  brown  colour  while  concen- 
trated ;  but  as  foon  as  it  was  diluted  with  water,  it  acquired  i, 
green.  The  remaining  fulphur  was  grey,  tenacious,  and 
fpongy,  and  weighed  72  grains  when  dry.  By  flow  00m- 
buftion  it  left  35  grains,  of  which,  after  extra£lion  by  mu- 
riatic acid,  five  grains  flill  remained  behind.  Thefe  loft 
one  grain  more  of  fulphur  by  burning,  and  the  remaining 
four  grains  diflblved  entirely  in  muriatic  acid.  Whence 
the  quantity  of  fulphur  amounted  to  38  grains. 

If)  The  muriatic  folution  was  divided  into  tfV9  equal 
parts ;  and  the  c$ppcr  was  precipitated  from  one  of  them  by 
means  of  iron.     It  amounted  to  69^  grains« 

c)  The  other  half  was  fuper-faturatcd  with  cauftic  am- 
moniac, and  the  oxyd  of  iron  which  fell  down  was  collcÄ- 
cd.  This,  when  moiftened  with  linfeed-oil,  andexpofcdto 
a  low  red-heat,  weighed  10  grains;  which  are  equal  toll 
grains  of  metalUcy  or  reguline  iron. 

Thus,  in  one  hundred  parts  of  this  variegated  cepper^ert 
from  Norway  were  found : 
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(uppl/ing  the  deficiency  in  the  fum  of  weights  of  the 

,  iron,  and  fulphur,  from  the  hundred,    by  putting 

t  in  the  account,  I  mean  to  charaiferizc  this  laft  as 

Iftnt  cönrtitucm  part  of   the  variegated  copper-ore, 

in  it  thofe  variegated  colours  :  in  the  fame  m, 

I  ftcel,  in  copper-pyrites,  and  uthsr  metallic  I'uh«  ■ 

\  the  beginning  of  their  «xydaiion  is  indicated  by  ä  T 

btdircrfity  of  tolours.  ' 


lithe  laft  mentioned  fubftances,  however»  the  change." 

are  only  owing  to  external  caufcs;  for  which 
H,  they  prefent  themfeives  only  on  the  furface,  when 
jUpofed  to  air.  On  the  contrary,  the  variegatäd  cop- 
hi  is  penetrated  throughout  its  whole  aisSi  by  the  oxy- 
»principle.  This  corrcfponds  with  the  deöcicncy 
light  to  aulee  up  the  fuiii  of  the  fixed  conftituent  parts 

■  ore  here  onalyfed  ;  whereas  no  fuch  lofs  is  ilbferfsble 

■  vitreous  copper-ore,  treated  and  dooorjtpofcd   by. the 
''Wthod.     It  is  on  this  account  ^Jfo,  that  (he  aiäiun;(rf 

:  acid  is  lefs  Urong,  and  the  diiengagemeiit  o(  ni^  J 
fi  is  lefs  copious,. in  the  varii:g2tcd  thanin  the'vttrt-  | 
l^^r-ore.  •'      .  l         • 

SECOND  SECTION. 


ffariegaled  Copper-Ore  from  Rudelßadt.- 

HE  native  place  of  this  variety  of  variegated  copper-ort 
inline  FrUderike  Juliaht,  at  Ruddjladl,  in  Sittßa,  in 
h  a  rich  vein  has  lately  been  opened,  of  beautiful  na- 
fslver,  imbedded  in  ponderous  fpar,  and  accompanied  by 
nidal  red  lilver-ore,  along  with  cryftallized  white  co- 
ite' {Glanzinbalt),  that  has  riiifeJ  the  arJclit  wiflies  of 
[bpnetors  for  its  continuance. 


548  LXV.  Examinalion  qf  the 


A. 

Tw9  hundred  gnint  of  the  powdered  ore,  htving  been  twice 
cxtradted  by  means  of  nitric  acid,  left  behind  their  fulphure- 
ous «ingredient,  together  with  a  quantity  of  red  oxyd  of 
iron.  The  folution  was  filtered,  and  -tried  by  proper  re- 
agents for  filver,  lead,  zinc,  arfenic,  and  the  like,  andk 
afforded  no  indication  of  thefei  but  only  of  copper  and  iroo. 


B. 

a)  Tw$  hundred  grains  of  diis  ore,  in  pure  pieces,  btd 
from  interfperled  quars,  were  triturated,  and  treated  witk 
muriatic  acid,  to  which  a  little  nitric  acid  was  afterwards 
added,  and  the  extradion  continued  in  a  moderate  wanndi. 
The  colour  of  the  filtered  folution  was  a  celadon,  or 
Uueiih  green,  with  a  Ibade  of  grey.  The  refidue,  ponwt 
like  fponge,  weighed  at  firft  88  grains ;  but  only  56  graiiis, 
after  its  fulphur  had  been  gently  burned  off".  Thefe,  di- 
gefted  in  a  low  heat  with  muriatic  acid,  foon  diffolved, 
forming  a  brown  fluid,  aiid  left  fix  grains  more  of  fuI[Aar 
behind.  Hence,  the  fulphur  contained  in  thofe  200  galas 
amounted  to  38  grains. 

h)  Thefe  (blations  were  mixed  together,  and  divided  into 
two  equal  farts.  From  one  half  I  precipitated  the  C9ffff 
in  due  manner  by  means  of  a  polifhed  piece  of  iron,  aoi 
obtained  58  grains. 

c)  The  other  haff  was  treated  with  cauftic  ammoniac^ 
until  the  oxyd  of  copper,   precipitated  in  the  beginningi 
again  diffblved.     The  oxyd  of  iron,  thus  obtained,  whea 
colleifled  on  the  filter,  wafhed  and  deficcated»  was  moift- 
ened  with  linfeed-oil,  and  ignited  in  a  covered  crucible.    It 

5  weighed 
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^hed  24  grains.  Hence,  as,  upon  an  average,  four 
^Wts  of  oxyded  iron,  attrai^tiblc  by  the  magnet,  are  to  be 
eftiinated  as  «qual  10  three  pans  of  regulinc  Iron,  I  reckon 
■18  grains  of  mttellU  Iren,  inftead  of  thefc  14  grain». 

|Mnce,  for  the  fame  reafon  as  in  the  foregoing  analyfis, 
Kt  lofs  of  weight  in  the  fum  of  the  fixed  conJlltucnt  parts 
muft  be  taleen  for  the  oxygen  combined  with  the  ore,  and 
which  efcapcd  in  the  proccfs ;  the  conflituent  parts  of  the 
negated  e*ppir-arf,  and  their  proportions  in  the 
»  will  be : 


58 


?ith  a  view  of  making  an  affay  in  the  dry  way,'  I  roallcd 
fwo  docimaflic  centners  with  half  a  centner  of  powdered 
charcoal.  The  roafted  ore,  now  weighing  206  lb.  was  then 
mixed  with  half  a  centner  of  colophony,  and  fix  centners 
of  bUclc  flux.  In  this  Hate  it  was  put  in  a'crucible,  and 
Coveted  with  muriat  of  Ibda.  When  kept  in  fufion  during 
30  minutes  before  the  nozzle  of  the  bellows,  it  yielded  a 
fine  button,  weighing  96  lbs.  of  red,  or  refined  copper; 
which  is  48  per  cent,  and  hence,  10  lbs.  fliort  of  what  was 
^tnncd  in  the  humid  way^  [B,  b). 
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LXVI. 
CHEMICAL  EXAMINATION 

OF    THE 

SIBERIAN  MALACHITES. 


^)  One  thoufand  grains  of  compaft,  rcniform  MalatbittSy 
from  the  Turjln  mines,  on  the  Ural^  were  reduced  to  pow- 
der, and  heated  to  complete  rednefs  in  a  fmall  glals  retort, 
connected  with  the  pneumatic  apparatus.  Much  carbonic 
acid  gas  was  difengaged  in  this  procefs,  to  the  amount  of 
252  cubic  inches,  without  reckoning  that  part  which  was 
abforbed  by  the  water  of  the  apparatus.  This  gas  was  en- 
tirely abforbdd  by  lime  water,  at  the  fame  time  that  a  pro- 
portionate quantity  of  carbonated  or  crude  calcareous  earth 
was  produced  In  the  intermediate  fmall  receiver  a^moifhire 
coUeöed,  weighing  78  grains,  which,  upon  trial,  proved 
to,  be  pure  water. 

h)  The  pulverulent  rcfidue  taken  out  of  the  retort  ap- 
peared of  a  black  colour,  and  weighed  716  grains.  To 
ferve  for  the  following  experiments,  it  was  divided  into 
four  parts,  at  179  grains  each;  and  hence  correfponding to 
2.50  grains  of  the  rough  malachites. 

I.)  One  hundred  and  feventy^nine  grains  of  ignited  mah» 
chites^  combinoil  with  three  times  its  quantity  of  black 
flux,  were  put  into  an  alTay-crucible,  without  lining  it,  and 
covci  c  J  with  munaud/odu.  h\  this  fituation  it  was  committed 
to  the  fire  of  the  blaft- furnace,  and  when  the  coals  had  become 
red-hot  without  the  aftion  of  the  bellows,  it  was  kept  melting 

for 
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[  rpacc  of  twenty  minutes.      After  cooling,  it  « 
rv«d  that,  in  the  broken  retort,  the  whole  mixtuie,  un- 
:  the  covering  of  common  foit,  had  runinw  an  unirurm, 
Tjpact,  and  opakc  rmh,  of  the  bright  red-colour  of  ordi-  - 
ry  ft-jiing-wax,  and   that  no  metallic  button  had  been 
'med. 

It  follows  from  this,  that  there  was  not  carbon  enough 

ifent  to  take  up  entirely  the  oxygen  of  the  metallic  oxyd. 

lercfore  the  copper  has,  by  means  of  this  fmall  remaindef 
oxygen  ßill  united  with  it,  been  brought  into  the  flace 
ted  oxyd  of  copper  ;  and,  as  fuch,   it  has  ditFufcd  itfelf 

Iformly  through  the  alkaline  fait. 

I.)  Jiundrt J  and  ßveijty-nint  grains  of  ignited  malachitts 
re  mingiud  with  thtee  limes  their  quantity  of  hlaci- 
r,  and  i-ioth  oi  fiwdtrtd  charcaal.  When  fufcd  in  this 
c,  during  20  minutes,  under  a  ftratum  ot  ammort //sil^  In 
ilTay-crucihle  nut  lined  in  the  infide,  they  alfbrded  a  but- 
of  regulinc  copper,  which  had  run  well  together,  and 
^hed  1361  grains. 

)  Another  179  grains  of  i^niied  mahchiies,  mixed  with 
I  as  many  grains  of  hiaii-ßux,  and  one  fifth  part  of  tlieir 
;ht  oitohpbeny,  andlikewiled  fufcd  for 20 minutes,  under 
ver  of  muriat  of  foda,  in  a  crucihk-  not  fecured  by 
g,  yielded  a  well-mcUed  butioii  of  rcg-iiini;  copper, 
;hing  138  grains. 

The  remaining  179  grains  o( ignited mat.uhitts  were, 
!,^  preceding,  melted  during  the  time  oflo  minuted, 
J  a  cover  of  .comman  ßilt.  But  ih«  alTay-criicible  had 
iauHy  been  lined  with  powdered  charcoal',  ailtf  tTie 
thitcs  mingled  with  an  c^nal  weight  of  eali'ned  B^rtiy^ 
UfU  its  quanti:v  oi' wf'iu  glafs,  and  i-^lh  pail  of  calo- 
^K  N  ii  4  pliunj^t 
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phsity^  or  boiled  turpentine.  By  this  procds  I  obninedi 
indeed,  a  well-fufed  button  of  reguline  copper  $  but  with  ft 
GQiifiderable  lofs,  as  it  weighed  only  105}  gnins. 


B. 

In  order  to  difcover  more  accurately  the  conftimenc 
parts  of  malachites,  I  performed  the  following  experi- 
ments. 

a)  100  grains  of  malachites,  reduced  to  powder  by  tritu- 
ration, were  diflblved  in  nitric  acid ;  which  was  tStSd 
without  leaving  any  refidue.  The  folution  had  a  bright« 
blue-colour,  and  vras  faturated  to  excefs  with  cauftic  am- 
moniac: but  the  precipitate  produced  was  entirely,  ud 
without  turbidncfs,  re-diflblved  by  the  excefs  of  the  alb* 
li*  This  {hewed  that  the  malachites  here  examined  ws 
perfeöly  free  from  iron,  and  fimilar  admixtures. 

t)  I  combined  hundnd  grains  of  triturated  malachites 
with  a  fufficient  quantity  of  fulphuric  acid,  prcvioullf 
diluted  with  five  parts  of  water,  and  accurately  weigKei 
together  with  the  veflel.  After  the  malachites  had  been 
wholly  diflblved,  which  was  effeäed  gradually,  and  with» 
moderately  ftrong  efFervefcence,  the  lofs  of  weight,  oc- 
cafioncd  by  the  cmrbonic  add  gas  that  was  cxtricatoli 
was  found  to  confiß  of  x8  grains* 

c)  Onf  hundred  grains  of  the  fame  powdered  malachite» 
were  ignited,  at  a  moderate  heat,  in  a  covered  crucible. 
The  black  refidue  had  loft  29  J  grains  in  weight.  If  ^ 
fhefe  be  fuhtracled  iS  grains  for  the  carbonic  acid,  the[^ 
maining  1 1 !  r^rains  of  lofs  will  confift  of  tt-tff^-. 

Anotbef 
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d)  And  laftly,  100  grains,  which  had  been  dinbtvcd  in 
dilute  fulphuric  acid,  sloA  prectpiutcd  by  zinc,  yielded  jS 
graias  of  pure  cofptr. 

In  confcquence  of  thefe  experiments,  the  Slbtrian  ma- 
tuihittt  confifts,  in  the  huaJrtd,  of: 

Capper S8 

Carhenic  add    ....  18 

Oxygen 12,50 

U^Mtr I'tS^ 

100 


7  J 
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LXVII. 
CHEMICAL  EXAMINATION 


OF  THE 

BISMUTHIC   SILFER^ORE, 

From  Schapbachy  iathe  Black  forcß^ 

In  Suabia* 

•1  HE  Bifmutbic  Silver^n^   which  occurs    in    the  mine 
Friederich-Chriflians^  in  the  valley  Schapbacby  in  the  BUcl» 
firtfl^  (Scbwarzwald)y  and  for  the  firft  acquaintance  with 
which  we  are  indebted  to  Mr.  Selb*y  Mafter  of  the  mines 
at  Wclfacb^  has  been  defcribed,  as  to  its  external  charaSers, 
by  iyidinmann\  and  EmmerUngX*     This  mineral  deferved 
a  complete  chemical  inquiry  fo  much  the  more,  as  even  now 
feveral  ArifuraLg'»fti  ftill  feem  to  doubt  of  the  exiilence  of 
this  peculiar  fpccies  of  ores. — For  this  reafon,  I  publifli  here 
its  analyfis,  which  to  perform  I  was  enabled  by  Mr.  Selhy 
fending  me  of  this  mineral  the  quantity   neccdäry  for  the 
purpofe. 

Since  this  ore  is  very  much  concreted  with  the  grey  qujrzy 
ferving  to  it  as  a  matrix ;  and  fmce  in  rooft  fpecimer.s 
it  can  be  confiJered  as  only  iiiremi.iateJ  in  the  qujirz,  I 
have  employed  tor  its  ;:r.ilv:;s  merely  luch  pieces  as  arc 
the  leall  mixed  with  cuärj^ar.d^  a:  the  fame  time,  the  moft 
free  tr^^m  co^^pcr-pyriio  ar.i  g-Is?;:a,  which  accompa;:y 
this  ore. 
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'  A. 

I      Examinaiion  in  the  drt/  zvay. 

(fmuthic  iilvcr-ore,  if»  fmall  fragments,  be  ignited 
ircgal  before  the  blow-pipe,  there  fopn  tranfudc 
trops  ofcafy  fufion;  which  f//jHa(i("  morepcrfeOIy 
Idition  of  borax.  The  glafs  of  borax  acquires  by 
rilow  colour,  rcfcmbliiig  that  of  amber  (Smcmum)^ 
I  with  white,  and  in  fame-  places  alfo  with  a  cop- 
;  The  metallic  button  exhibits  variegated  colours« 
hues  long  in  fufion.  It  is  brittle,  and  appears  of  a 
in  [he  fracture. 


tn  three  hundred  grains  of  this  ore,  previouflv  tn- 
d  been  expofed  to  a  red-heat,  in  a  fmaü  retort, 
I  fand,  they  afforded, — bcfides  a  flight  quantity  of 
bioifture,  no  more  than  2|  grains  of  fulphur;  the 
DW  colour  of  which  proved  the  total  abfence  of 
On  the  powder  of  the  ore,  which  coalefced  but 
iy,  fomc  metallic  drop?  were  found  incumbent, 
jfen  roafted  in  an  open  teft,  until  no  trace  of  ful- 
;.fmelt  could  be  obferwed.  After  this  procefs,  it 
lb-grey  colour,  appeared  of  a  very  loofc  texture, 
jied  313  grains. 

ilg  combined  with  l|  ounce  of  black  flux,  and  re- 
tn  aflaying-crucibic,  under  a  layer  of  culinary  fait, 

0  a  tin  white  metallic  button,  which  weighed  174 
teuld  admit  of  being  cut  with  a  knife,  and,  though 
jbme  malleable,  yet  was  britLle,  and  fell  afunder 

1  blows  of  the  hammer. 


procefi  o{  elijuarien,  in  geneni,  ke  Grta't  PnneipUi 
Lond.   iSao,  vol.   H.   page  301, — Tranfl. 
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This  metallic  bead,  when  refined  b^  cupelbliaii,  under 
the  muffle,  afforded  a  button  otpwrt  rsgulim  ßhitr^  weiglk 
*"g  33^  grains. 

Examination  in  the  humid  way. 

a)  Upon  tbrei  hundred  grains  of  this  ore  I  poured  dm 
ounces  of  nitric  acid,  diluted  with  one  ounce  of  water.  A 
great  part  of  it  diflblved  in  this  menftruum,  even  in  thecoU. 
The  refidue  was  afre(h  combined  with  one  ounce  of  the 
fame  acid,  weakened  with  half  an  ounce  of  water,  and  digefled 
in  a  gentle  heat.  Both  folutions,  thus  obtained,  were  fil- 
tered, mixed,  and  together  evaporated  to  a  fmaller  volume; 
during  which  procefs  there  feparated  from  the  fluid  (bme 
cryftalline  grains,  confiding  of  nitrat  of  lead. 

h)  The  concentrated  folution  had  a  greenifli  colour.— 
When  afterwards  dil-Jlcd  with  iuft  as  much  of  water  tf 
\%as  requifitc  to  rc-dilVolvc  that  cryftalline  fediment,  it  wa* 
|Kturcvl  into  a  large  qu:Ln:iry  of  water.  This  laft  inunedi- 
atciv  acquired  a  mil  icy  appearance,  in  a  high  degree,  and 
üCi^KMi:;.\i  a  whi:e  precipitate,  which  weighed  44f  grains, 
wS.:::  coilcc'tcc,  ;i\:viat?d,  and  dried  in  the  air,  and  proved, 
c:'i  i-rzhcr  cxar:i;:*.a:ic.T,  to  be  exyi  ifhifmutb, 

.-^  Into  thc^  liquor,  t ha:  had  been  freed  from  diisoxjd, 
zwi  was  cr.circly  clear  or.i  cclourlefs,  I  then  dropped  muri- 
atic aciJ,  OS  !c::^:  as  i:  wi5  rer.dercd  turbid  by  it.  The 
p:t^::piA^f  wh;ch  :>c:t  cr,\^tiy  did  rot  appear  to  beOKie 
n:u::at  v^t  ;V.\tr ;  :c: :''  >  reajor.»  I  cigefted  it  for  ftNue  tifflC 
wiiS  a  rs*.vvc:-:t' .  .tr^^r^:  r.-.::ic  acid.  A  confiderahle  poT- 
tvc*.  ^>t"  It  WAX  ;-^>  r-:-:.-"c'.vcc,  and  left  pure  hom-filvtf 
bsfh:-.-,:;  ^>..^>,  ..,,*^  ci.-^f^l  colIeÄion,  suid deficcatioa io 
X  b:\:x  heat.  \»  r  ^*^vx-  4.:^  *:"a:r<.     Thus,  the  portion  of  (NU^ 

i)Tta 
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I  The  nitric  >cii],  thai  had  been  affufed  upon  the  pre- 
;  obtained  by  the  muriatic  {t),  yielded,  bydilutioa 
btBucb  water,  33  graini  more  ofoxyded  biTmuth;  which» 
■  the  preceding  441  [b),  gave  together  7&1  grains. 

I  order  to  afcertain  the  proportion  ofreguline  bifmuth 
s  ore,  1  diflblved  too  grains  of  bifniuth  in  nitric  acidj 
I  after  having  concentrated  the  lulution  by  evaporation, 
poured  it  into  a  targe  quantity  of  water.  When  of  the 
ecipitate,  thus  produced,  nothing  more  would  fäll  down, 
I  adding  more  water,  I  colleiSled  it  on  the  filter,  waffacd 
,  and  fuffered  it  to  dry  perfedlly  in  the  air.  It  then  weigh- 
l  88  grains.  To  the  wa:er,  which  had  been  feparated 
om  it,  muriatic  acid  \vas  added  by  drops ;  whereby  a  new 
ecißiüte  eiifued,  weighing  35  grains,  after  edulcoration 

drying. 


,  by  the  refult  of  this  comparative  experiment,  ont 
mdnd  grains  of  regaline  bifmuih  have,  upon  the  whole, 
iven  123  grains  o(  cxydid  bifmuth  ;  it  follows,  that  the 
b\  grains  of  bifmuthic  oxyd,  mentioned  at  [d)^  and  obuin. 
J  from  300  grains  of  the  bifmuthic  filver  ore,  contain  61J 
tains  of  mitallU^  or  rtguline  bifmulb. 

\  The  remainder  of  the  fluid  was   farther  reduced  by 

lOraCion  ;  and,  in  this  procefs,  muriat  of  lead  feparated 

in  delicate,  broad-ftriaied   cryftals.     This   liquor 

It.then  combined  with  fuch  a  quantity  of  fulphuric  acid, 

•  rcquifite  to  re-dilTüIvc  thofe  cryllah,  and  a  fccond 

e  evaporated  to  a  confißence  of  pap.     The  pifecipitaie, 

vhich    thence   enfued,  was  fuljihat  of  lead,  weighing   19 

;rains,  when  duly  cullecled,  wailied,  and  Ar'izi. 

tVVlut  Itill  remained  of  the  foiuiion,  after  its  having 
fre«i]  from  the  lead  before  contained  in  it,  was  fatu- 
ratcd 
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rated  with  cauftic  ammoniac  added  in  excefs.  In  this  wa/* 
a  brown  ferruginous  precipitate  was  produced  ;  which  was 
rapidly  attra£lcd  by  the  magnet,  and  weighed  14  grains^ 
when,  after  previous  dericcacion,  it  had  been  moiftencd  with 
linfeed-oil,  and  well  ignited. — For  ihefe  wc  mufl  reckon  10 
grains  of  metallic  iron. 

g)  The  liquor^  which  had  ^en  faper^faturated  with  am- 
moniac, and  which,  by  its  blue  colour,  ihewcd  that  it  held 
copper  in  fohitien,  was  next  faturated  to  excefs  with  ful^ 
phuric  acid.  On  immerfing  then  a  piece  ofpoliflied  iron 
into  it,  two  grains  oi  copper  were  depofited. 

b)  The  grey  refidue  of  the  ore,  that  was  left  behind  by 
the  nitric  acid  (<;),  weighed  178  grains.  But  when  icslul- 
phureous  part  had  been  dcila^ratcd,  in  a  crucible  gently 
heated,  it  weighed  only  140^  grains.  This  determines  che 
portion  of fuipbur  at  37^  grains. 

i)  Thefe  i+o!  grains  were  d  ige  (led  with  tbr.^f  oufues 
of  muriatic  acid,  in  a  heat  of  ebullition  ;  and  this  pro- 
ccfs  was  repeated  once  more  with  if  ounce  of  the  fame  acid. 
Thcfc  folutioPiN,  by  mea"S  of  evajwration,  yielded  till  the 
end  muriat  of  lead  i:i  'tender  fpicular,  and  like  wife  in 
broad*ftriatcd  crylbls  ;  which,  when  again  diflblvcd  in  the  ^ 
requifite  quantity  of  boiling  ware.-,  then  combined  with  ful- 
phuricacio,  .lijJ  cv:;jK>ratcJ,  vicldcd  89  grains  of  fulphatcd 
kad.  Thus  :rc  whole  quantity  of  this  fulphat,  including 
the  I9grains  r.icnticiicJ  at  ^.\amountci  to  icS  grains;  for 
which,  ac*.orJj::;:  to  co:v.p.iracive  experiments,  76  grains  of 
rf^uiim  .'.-.;  in\:\\  bj  iv;:  ,:\  tnc  computation. 

V    r!\:i  por:L>'io::hc  or.  e\.ir.:i:icJ,  which  ilill  remain- 
ed after  ail  tr.c   cci-i::;.:^:;:   pi:;s  before    mcritioncd  have 

1  bc<n 


Bifmutfiic  Siivef'O^e  from.  Schapback.       ^^^ 

Kfcovercd,  confifted  merely  of  ihc  grey  quarT-ofe  matrix^ 
eight  of  which,  in  the  igniud  ftate,  amounted  to  70 


Therefore,  thofe  thru  hundred  grains  of  i//Mi 
Bientioncd  above,  were  dccompofed  into : 


hie  ßtvtr- 


Lad      .       .     ij     . 

76 

Bi/mli-,  ...     d),,y 

61,20 

Sihur     ,       .     0     ■ 

3«.50 

Jr.,     .       .      f)    ■ 

10 

Cppar         .       I)     . 

2 

Sulphur      .      h)     . 

37.5" 

^arxsfe  matrix  i)    . 

70 

291,20  grains 

PdIIows  from  this  flatemem,  that,  exclulively  of  the 
i.guHgufy  the  conflituent  parts  of  the  bijmuthic filvir- 
V  confifl,  in  the  hundnd^  of; 


Lud   . 
Bijmuth 
Silver 
Irm     . 
Cappir     . 
Sulphur 


33 
»7 
IS 

4,3' 
0,90 
i&,3o 


94,50 


Lxvm. 


MJIED  SILT 
I  tf'äfteh^  in  Suabia. 


"■^TX  »£1,  which  is  found  onl] 
;  -A  TTTOcipalitj  of  Fürfltniirg^  \i 
.:  jixim  there  in  the  pit,  called 
/.■.-..»J  and  its  external  durafier 
r»  f-jämMKk*  anA  Emmtrlittg^^  i, 
to  Mineralogy. 


»  __-^v  been  proved  bjr  Bergmann  J, 
N...^..^  ?v  '^"^$>  that  this  mineral  is 
.1'  UM  rtguiiiu  antiauay. 

iii^r^t^  in  his  ezpcriments  that  var 

vu,   «iiicht  io  former  times,  has  . 

._.  ..:  ^MK^-gtaiMlar  detached  pieces 

,. .iUv'i  lam  to  amount  frotn  70  to 

-^  .  M. nae^paoular  variety,  which 
1  .  >u.e  -■ich  in  lilver. 
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F/itSr  .SECTIOX. 

Anlimoniated  Silver  i)i  ßne  Grains. 

.\. 

Examination  in  the  dry  Way. 

SMALL  piece  of  antimoniated  filvcr,  when  tried  \ 
larcoal,  with  the  aflillancc  of  the  bluw-pipe,  fooo  ] 

into    fur:oii.       The    aiiiimonial    part    volatllizei] 
iial  vaporous  llaic,  and  left  the  buiioii  of  fiWcr  en^  J 
ure  behind.     Neither   uf   fulphur  nor    of  ^(^j^&j 
«  appi'Ured.  .  ^  ,< 

"wcnty-fivc  grains,  mixed  with  four  times  thei^l 
of  lead,  and  fubjedcd  to  cupelUtion,  yielded  :l  bu^  I 
pure  filvcf,  weighing  21  grains.  < 

B- 

.J  Elimination  in  the  humid  icay. 

itric'  acid  was  poured  upon  humirtd  grains  of  an- 
iBed  fitver,  freed   from  calcareous  fpar  adhering  to 

palverized  a^  much  as  its  toughntis  wsuld  admit. 

icid  (hewed  no  confiderable  a^ion  in  th<  cold. 
I  fubje£led  the  whole  to  a  digefting  heat,  in 
I  kept  it,  until  nitric  acid,  added  afreßl,  would   not 

attaclc  this  powdar.  Upon  this  I  diluted  the 
with    waier,    fcparated    the    refidue,    and  precipi- 

ie  ftlvcr  from    the  colourlefs    foiution,    by    means 

n.       The  fii^ir,    thus    obtained,    amounted    to 

iins,  when  lixiviated  and  dtied   in  a  wum  tem^ 

00  h)  Thel 
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CHEMICAL  £Xi.ir«mk>l  oiyd  j 

— '  which  jrc 

ic.     By  con 

I'-i'SW  Juipburtt  i 
iS-«n  -""  of  Scht/U  V 


Another  fofiii,  i 

work«!  in  the  prrn-'-    ' 
^udSihtr.    1; 
near  AU-Jfol 
defcribcd  by  ■'' 
tary  Introiiu^ ' 

Ith»  air:: 
cumftantull . 
nativi  fihir .         _^^^ 


Stlb  emplAl 
ni>tcd  filvt-T 
frequentl)  " 
its  propori  I 
•ired.   But 
confiiJenV ' 


^«^■M  jf  cobalt  would  no  I«i(tr 
Mi*witft  water,  and  prn;ipMil, 
-    xyded  cobalr  \  which, 

-',  tcm-ardi  ilie  end,  ik 

-■     pr-.-Lipiuted  in  mnriitr. 

■  1  w.iti.T,  the  liquor  K« 

-1  i!ic  wcil-known  fp- 


«S  of  the  eryflaitiTjl,  wtiu 
n  tliis  analylis,  conßll,  in  [he 
oobtlt  itfcir,  or  45  gnint  <f 
U^hur  1  but  of  any  poitiuA 

■>  (oppofe  that  the  ingrcditnt 
2(  might,  perhaps,  noi  bed» 
.:rrt»in  it  more  accuraicl;  in 


■  the  dry  fFay. 


tt  cobalt-orc,  coarftly  po*- 
I  a  fmaJl  glafs  retort,  con- 
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■IC  Hate  of  ignition  for 
J  j  (fared  in  the  neck  of 
t  gnin  of  J'dblimcd  arfcnic,  10- 
t  of  fulphur. 

if  (he  ictort  were  then  iatroduced  inio 
f  and  once  mure  fVrongI}'  ignited  ;  bul 


ixcd  the  cobalt  with  i-^-th  part  of  It^ 

pcharcual,  and  calcined  it  in  a  {hallow 

t  the  arfenic  efcaped  in  vapours  ; 

Wted  metallic  fubftance^,  that  were  held 

a  thick  white  cmft.     The  fmcll  of  this 

iblcd  that  of  garlic,  only  in  very  moderate  de- 

idto  be  emitted  after  the  roalling  had  been 

rtwohou». 

%  calcination,  the  cobalt  was  not  yet  entirely 
r  all  portion  of  arfenic  i  for,  when  it  had  been 
I  nitric  acid,  and  the    foliition  concentrated  by 
ilion,  there  was  ftlU  fome  arfenic  depofiicd. 


B. 

!  For  this  reafon,  another  tw)  hundrtd  grains  of  roiii^h, 
,  cobatt'ore,  previoutiy  triturated,  were,  in  the  firit 
cc,  mixed  with  100  grains  of  charcoal -du  ft,  and  ca!- 
Thig  roafting  was  twice  repealed,  mixing  the  ore 
each  [Smc  with  50  grains  of  powdered  charcoal  j  after 
which  it  no  longer  eniitied  any  trace  of  exhaling  arfenic. 
The  cobaltic  oxyd,  whidwow,  to  appearance,  had  been  en- 

ijf  freed  from  arfenic,  weighed  104  grains,  and  exhibited 
ick  colour. 
L___ 
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tion.    It  igain  entirely  diflblved  in  the  water  with  wbick 
it  waa  boiled. 

c)  Both  the  folutions  of  the  arfenical  oxyd  in  witer 
(hewed  exadljr  the  (äme  appearances  which  are  ezhibitti 
by  any  other  aqueous  folution  of  arfenic.  By  combinatioo 
with  lime-water,  they  yielded  arfemat  •film» ;  with  fiil- 
phuret  of  ammoniac  they  produced  yelltw  ftdpbmret  ^tf- 
finic  (orpiment),  and  the  green  pigmeni  of  Sebeelg  with  la- 
moniacal  oxyd  of  copper. 

d)  When  the  nitric  folution  of  cobalt  would  no  longer 
depofite  any  arfenic,  I  diluted  it  wich  water,'and  precipitstdi 
by  means  of  vegetable  alkali,  the  oxyded  cobalt ;  which,  < 
firft,  had  a  peach-flower  colour,  and,  towards  the  end,  thtt 
of  lilac.  On  diflblving  this  la(V,  precipitated  in  muriitic 
acid,  and  diluting  the  folution  with  water,  the  liquor  ac« 
quired  a  rofe^rcd  colour,  and  afforded  the  well-known  fjm- 
pathetic  ink  prepared  from  cobalt. 

Therefore,  the  conftitucr^t  parts  of  the  cryßalUxid^  Kcite 
«ftf.V-jr^,  fcparately  pro^'uced  in  this  analyfis,  confift,  in  ihe 
bundreJy  befides  the  portion  of  cobalt  itfelf,  of  45  grains  oc 
arfenical  oxyd,  and  i  grain  of  fulphur  x  but  of  any  portiofl 
of  iron  no  trace  appeared. 

However,  as  I  had  reaibn  10  fjppofe  that  the  ingredient 
proportion  of  arienic  here  llaced  might,  perhaps,  not  be  die 
true  or.e,  I  endeavoured  to  aicertain  it  more  accurately  in 
the  dry  way. 

II.     Exp^ritneKis  in  the  dry  Way. 

A. 

<'  5*/»»  .^-tu-/.:  jrair.f  of  whiw  cobalt-ore,  coarfelypo»- 
r.cred,  were  hcitcJ  ::»  recr.eis  in  a  fmall  glafs  retort,  a»- 

nciic- 
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Bed  with  a  receiver,  and  kept  in  the  ftate  of  ignition  for 
DC  time.  After  cooling  Uicre  appeared  in  the  neck  of 
t  retort  no  more  than  atf  grain  of  fublimcd  arfenic,  to- 
llter  with  aflight  trace  of  fulphur. 

\)  The  concents  of  the  retort  were  then  introd-jced  into 
hnill  open  nutrafs,  and  once  more  ftrongly  ignited  i  but 
fubtimation  enfued. 

r)  Upon  this,  I  mixed  the  cobalt  with  i-4th  part  of  its 
ight  of  powdered  charctjal,  and  calcined  it  in  a  (hallow 
ai  pot.  At  this  iiiftant  ihe  arfenic  cfcaped  in  vapours  t 
;ilowl^,  and  it  coated  metallic  Aibftance^,  that  were  held 
[t  the  pot,  with  a  thick  white  cnift.  The  fmeil  of  this 
iour  refemblcd  that  of  garlic,  only  in  very  moderate  de- 
le i  and  it  ceafedto  be  emitted  after  the  roafling  had  been 
itinucd  for  two  hours. 

Jut,  by  this  calcination,  the  cobalt  was  not  yet  entirely 
rived  of  all  portion  of  arfenic ;  for,  when  it  had  been 
blved  in  nitric  acid,  and  the  foKition  concentrated  by 
there  was  Itill  fonic  arfenic  depofited. 


B. 

)  For  this  reafon,  another  itL")  hundred  grains  of  rough, 
iflilte,  cobalt-ore,  previoudy  triturated,  were,  in  the  firit 
inftance,  mixed  with  lOO  grains  of  charcoal-duft,  and  cal- 
cined. This  roafting  was  twice  repeated,  mixing  the  ore 
each  iSmc  with  50  grains  of  powdered  charcoal  ;  after 
which  it  no  longer  emitted  any  trace  of  exhaling  arfenic. 
The  cobaltic  oxyd,  which^ow,  to  appearance,  had  been  en- 

Cfrom  arfenic,  weighed  104  grains,  and  exhibited 
mr. 


00  4 
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b)  Thefe  104  grains  were  mingled  with  carbonat  of  pot- 
afh  and  crude  tartar,  of  each  three  drachms.  The  mixture, 
when  introduced  into  a  fmall  crucible«  and  covered  with 
muriat  of  foda,  was  kept  in  the  fire,  before  the  nozzle  of 
the  bellows,  during  20  minutes.  The  cobalt,  thus  reduced 
to  the  regulinc  ftate,  was  found  to  weigh  75  grains.  Its 
external  furiace  had  a  finely  knit,  or  interwoven  appear- 
ance. But  when  I  endeavoured  to  break  it  by  the 
hammer,  it  proved  to  be  hard,  and  fomewhat  tenacious. 
Its  internal  furface  was  partly  poroas ;  partly  it  exhibited  a 
rough  fraiflure,  pafling  into  the  hacifyj  that  is,  prefenting 
Iharp  points  to  the  feci. 

c)  After  thefe  75  grains  of  metallic  cobalt  had  been 
pounded,  they  were  roafted,  in  a  brifk  fire,  for  two  hours  i 
upon  which  the  calcined  cobalt  appeared  again  in  the  cha- 
ra£ler  of  a  black  oxyd,  with  an  ir«crcafe  of  weight  of  18 
per  ant. 

Since  it  may  be  prefumcJ,  with  probability,  that  this 
cobaltic  oxyd,  which  has  been  re-produced  from  the  re- 
guline  cobalt  revived  at  (^),  contains  oxygen  in  the  fame 
proportion  with  the  oxyd  prepared  by  roafting  the  rough 
cobalt  ore;  and,  as  confequcntly,  thofe  1 04  grains  (a)  oi 
oxydcd  cobalt  have  contained  88  grains  of  pure  rcguline 
cobalt ;  it  follows,  that  the  conftituent  parts  of  this  wbiu 
cokalt'crt'j  from  Tunaber^^  arc,  in  the  hundred  : 

Rcguline  cobalt     ...       44 

Sulphur 0,50 

Rcguline  orjenic    .     .     .      55,50 


100 
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LXX. 

CHEMICAL  EXAMINATION 

or  THE 

COBAiriC  ORE  OF  MANGANESE, 
From  Rehgersdobf,  in  Lujalia. 


1  HE  folSl  that  was  the  objciS  of  the  prefent  enquiry  occurs 
rear  Rtagtndorf,  in  Upper- Lusalia,  in  a  ftraium  of  quarz, 
which,  on  the  Htldeltrg,  comes  up  to  the  day.  It  has,  till 
now,  been  confiijercd  as  a  blaci  htmalUlc  iran-ßsnc*^  until 
'\\c  late  Profefibr  Ltsh  has  iiiiroduceil  ic  as  a  hlaei  cobalt- 
'f.  However,  as  he  declared  to  entertain  a  wißi  thai 
nrs  cjaffification,  which  he  founded  partly  on  the  external 
I  jfaflcrs  of  ihisfoflil,  partly  on  tome  previous  experiments 
I  ..iJc  with  it  J,  might  be  latther  examined  hy  a  chcmic.1l 
jualyfis,  it  was  by  this  declaration  that  M.  IVistrumi  was 
induced  to  undertake  this  ta(k. 

From  the  appearances  which  ihis  celebrated  chemift  ob- 
fctved  on  experimenting  with  Ihis  foflil,  it  refultcd,  that  it 
contained  mangamfi :  bur,  on  the  other  hand,  he  denied 
ii  to  contain  a  portion  of  cohatl^.,  which,  however,  Ltsh 
hjd  fufpcaed  in  it. 


•  Schwanier,  Glaskiipfiger  EiservsKin. 
It  Schwancr  Erdkobidl. 

r J  Krife   durib   Saxen    Voii  N.    G.  Ußt.     Leipzig,   \il$.    Page 
'*^»3o-  ;  _ 

i  J!hiaf  pbjs.  Cliem.  Jihand/knge»,  von   Wi-jfrunii,  iMr  Band, 

Tie*,  i^BI,  page  ilj. 
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grains,  and  was  oxyd  ofmanganefe.  In  order-  to  try  it  for 
iron,  I  again  digefted  it  with  nitric  acid ;  in  which,  on  the 
addition  of  a  little  fugar,  it  immediately  diflblved,  without 
leaving  iron,  or  any  other  refidue.  When  again  precipi- 
tated by  means  of  carbonate()  pot-afh,  it  fell  down  as  a  car- 
bonated oxyd  of  mangancfe,  of  a  white  colour,  verging  into 
the  ifabella  yellow. 

f)  Hence  the  nitric  folution  ftill  contained  98  grains  of 
the  mentioned  178 ;  but  from  the  firft  there  muft  be  fub- 
tradteJ  one  grain  for  copper,  difcovercd  in  the  fequel.  By 
mild  vegetable  alkali,  this  re-diflblved  portion  was  again 
precipitated,  of  a  pale  colour  of  peach-flower  i  and  this  p^^ 
cipitate,  as  the  following  examinations  of  it  have  (hewn, 
confifted  of  an  accurate  mixture  of  »xyds  ef  cüialt  and 
manganefe. 

g)  The  206  grains,  which  remained  on  diflblving  the 
crude  foflil  (/i),  were  mixed  with  twice  their  weight  of  car- 
bonated pot-afli,  and  moderately  ignited  during  two  hours; 
after  which  they  were  covered  with  water,  fuper-faturated 
with  muriatic  acid,  and  evaporated  to  a  gelatinous  confift' 
c:icc  :  and  when  the  ßUccous  earth  had  been  feparated, 
waüicJ,  and  igriitcd,  it  was  found  to  weigh  114  grains. 

h)  I  then  neutralized  the  remaining  muriatic  liquor  with 
carho:iat  of  pot-a(h,  and  combined  it  afterwards  with  oxalat 
nt"  pv»t-a[h  :  but  by  this  neither  any  precipitation  nor  turbid- 
ncfs  has  been  eiTcilod.  It  was  then  combined  with  cauftic 
animoiiiac,  \\i;ich  threw  down  aluminous  earthy  the  quan- 
tity c\\  which,  «fccr  ij^  lition,  confifted  of  90  grains.  The 
irill  rc.nalnii'.j:  jM>rcion  ofthe  fluid  continued  clear  on  the  ad- 
diiio;i  ot  c.nbonatod  foda. 

:>  With  a  dcfign  to  afccrtain  the  proportion  of  copper 
xrV.'.ih  ente-N  in:o  thi>  folEl,  and  the  prefcnce  of  which  has 

al- 
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already  been  obfcrved  \a  the  previous  experiments,  I  afüiIcJ 

lulphuric  acid  upon  500  grains  of  the  rough  t'ulTili  evaporaied 

the  fluid  on  a  faiid-bath,  Tuftened  thu  inlpifTaieJ  maJs  with 

water,  and  immcifcd,  afier  üliraiion,  a  pulillied  plaieoflruii 

into   the  ci«ar  Iblution,  whiclT  had    acquired  a  pale    rofc 

^^ri^oluur.     The  plate  of  iron  became  grddually  incruflaied 

^■Hiih  »cupreous  pellicle;  whith,  when  carefully  collcäed, 

^^hreighed  no  more  than  {  grain  ;  and  thus  one  grain  ^  »xyd 

,*f*epptr  muii  be  put  in  the  computation. 

Therefore,  the /"w  hundnd  graxas  of  the  foflii  hcrecx- 
pnined  have  been  decompufed  into: 

Oxydofioball,m\x^Av\\h 

oxy<l  if  magnfia  B.   /) 97 

i^levc  axyd  ef  manganefc        e) So 

Osydtfcoppr     ...       0 I 

^'^'' ^)      'n  .        .24 

g)   "4-) 

,'      >      .102 

lyatir       ....       A.  -/)...     .  85 

489 

C.  ^    ' 

But,  that  the  97  grains  mentioned  at  (B./),  and  which 

>cre  obtained  in  the  carbonated  liate,  have  leally  conliltcd 

of  a  mixture  of  oxyded  cobalt  and  manganefe,  hiu   been 

ptovcd  by-  the  following  cxpurimentb  ;  the    phenomena  of 

which,  at  the  fame  lime,  weie  compared  with  iholc  that 

^Bue  exhibited  by  the  pure  carbonated  oxyd  of  mangaiiefe. 

^^B  I>  0)  The  colour  of  the  above  precipitate,  in  the  car- 
^^Hfeiatcd  Itate,  is  the  pale  peach-flower  red,  and  t^hangej,  on 
^Bj^ition,  into  the  tiglit-bruwn. 
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nanganefian  oxf  d  ii 
;  smd  that  of  ignittd 


)  The  colour  of  the  carbonated 
;,  inclining  to  the  ifabella-ycltoi 
of  m^ngaiicfe  is  black-brown. 


L  a)  If  the  ignited  ci^tialto-inaiiganerian  precipitate  be 
cd  with  nitric  acid,  in  a  boiling  heat,  it  leaves  belund 
il'idue  in  the  form  of  a  fubilc,  black  powder.  If  [hen 
ionaiud  pot-afli  be  aijd;d  to  che  ültcred  folution,  which 
?ry  pure,  bji  dilute  rofe-red  colour,  the  dillölvnl 
Ker  is  thrown  down  by  the  alkali,  of  its  former  peacb- 
Ber  red.  The  black  refidue,  left  unattacked  by  tte 
Be  acid,  when  heated  to  reinefs,  and  digeft«d  in  a  btit 
Ibullition  with  a  frelh  portion  of  nitric  acid,  is  tt- 
lived  for  the  greatelt  part  j  and  its  diJTolved  portion  is 
In  precipitated,  of  j  pate  red  colour,  by  mild  pot-aQi, 

)  The  ignited  black-brown  oxyd  of  manganefe,  by  il- 
|alonc,  is  iiifoluble  in  nitric  acid;  the  add  that  is  boiled 

1  it  continues  colourlefs,  ar.d  lets  nothing  fall  down  on 
Ijf  faturated  with::» alkali. 
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tlnues  unchanged  by  the  uuier,  as  well  as  by  the 
|flame  of  a  candle,  direäcd  oa  it  by  the  blowpipe. 

Pxyd  of  mangande,  alone,  produces  with  the  pbc 
;  fait  a  glubuic,  which  is  devoid  of  all  colour  whi 
by  the  interior  flame,  but  acquires  an  amethyftin 
rthe  heat  of  the  exterior. 

)  The  combination  of  borax  with  the  cobalto-mangz- 
precipitate,  upon    the    charcoal,  before  the    blonr-^ 
produces  a  glafs  globule  of  a  dirty  blucilb  colour, 
:  to  the  blacktih-grcy.     But  as  foon  as  a  fmall  quai 
arfeniated  foda  is  added,  a  pure  fapphire-bluc  colof 


Oxyd  of  mangancfe  imparts  to  borax,  when  vitrifying 
the  coal,  a  daric  ameihyiline,  and  fometimes  a  hyacin- 
'  red  colour.  But  the  glafs  globule  is  immediatelj 
«cd  colourlefsby  the  addition  of  arfeniat  of  foda. 

a)  When  the  precipitate  CMnpounded  of  cobalt  i 
ranefe  is  diflblvcd  in  concentrated  muriatic  acid,  the 
ion  acquires  a  pale  rofe  colour,  and  it  becomes  grafs- 
p  by  heating.  As  the  folution  cools,  its  green  colour 
^rs,  and  the  palc-rcd  returns.  If  this  folution  be 
1  with  water,  and  employed  iiidead  of  ink,  the  cha- 
i  written  with  k  become  vifibie,  of  a  green  colour. 
Farming  the  paper  gently  ;  but,  upon  cooling,  that  co- 
(lifappears,  and  returns  again  when  warmed  ;  and  To  on, 
patcly.  However,  if  the  paper  be  heated  too,  llrongly, 
traces  made  on  it  acquire   a  brown    and   permanent 


I  The  folution  of  oxyd  of  maiiganefc  alone,  in  conci 

acid,  is,  for  the  moti  part,  entirely  colour- 


4 
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Icfs  :  neither  does  it  acquire  any  tinge  by  warming  it.  The 
traces  written  on  paper  with  this  folution,  prcviouflydihited 
with  water,  continue  invifible  if  the  paper  be  expofed  to 
a  gentle  heat  only :  but  by  a  ftronger  heat  they  turn  brown, 
and  lofe  no  more  that  colour,  even  after  cooling. 

D. 

All  thef«  phenomena  fufficiently  evince  the  prefence  of 
cobalt  in  the  above  compound  reddifli  precipitate.  How* 
ever,  flnce  the  colours  exhibited  by  this  precipitate  arc,  in 
all  their  changes,  paler  than  thofe  which  are  produced  by 
the  oxyd  of  cobalt  prepared  from  genuine  cobalt-ores,  it  ap- 
pears that  the  cobaltic  is  its  fmallcr  part.  The  mangancfe, 
on  the  contrary,  conftitutes  the  greater  portion:  and  it 
feems  that  in  this  precipitate  there  obtains  an  intimate  union 
between  thefe  two  metals  :  for,  although  a  great  part  of  the 
manganefe  may  be  made  feparable  by  ftrong  ignition,  by 
which  it  is  rendered  infoluble  in  nitric  acid ;  yet  I  could  not 
fuccccd  in  Icparating  entirely  the  r-emaining  partof  manganclc 
from  the  ingredient  cobalt,  by  repeated  ignition  and  boilinu' 
\\\  nitric  acid. 

It  is  on  account  of  the  manganefe,  fo  intimately  com- 
bined with  the  cobalt,  that  neither  the  crude  fofiil,  nor  the 
reddifli  precipitate  feparated  from  it,  imparts  a  true  blue 
colour  to  vitrifying  fubftances. 

Yet,  notwithftanding  this,  the  mentioned  arfenical  addi- 
tion (5.  ^)  affords  a  prafticable  means  of  rendering  the  in- 
gredient portion  of  manganefe  ineffedlual  in  tinging  glaffes. 
The  reafon  of  this  is,  that  the  manganefe  combines,  and  en- 
ters into  a  ftate  of  complete  faturation  with  the  oxygen, 
which  it  feizes  from  the  admixed  arfeniat  of  foda.  And  as, 
in  this  fituation,  it  docs  not,  of  its  own  accord,  tinge  vitri- 
fying 
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fying  fubfVances,  ii  likewifc  110  longer  prevents  the  cobalt 
from  imparting  a  pure  fapphi re-blue  colour;  as  is  con- 
firmed by  the  following  experiments. 

1.  To  ^u^  parts  oftbat  peach-flower  colourcj  precipi- " 
täte,  previoully  diflblved  in  muriatic  acid,  I  added  a  folution  of 
ttva  parts  of  arfcniated  foda,  and  effcited  a  precipitation  by 
means  of  carbonated  foda.  The  precipitate,  jri  this  in- 
ftance,  acquired  a  Javender-blue,  infteadof  a  rcddilh  colour; 
and,  when  added  to  a  globule  of  borax,  melted  upon  char- 
coal, it  immediately  coloured  it  of  a  pure  fiipp  hi  re-blue. 

»Z.<^)Sih' ?  .  ,      , 

CaUintd  borax     ....        j  i  ounce  of  each. 
Reddip  cohallt-iriangant/ian 

precipitate 10  grains, 

mixed  and  vitrified  in  a  porcelain -pot,  afforded  a  glafs  of  a 
weak  and  cloudy  amethyft-colour. 

*)  SiUx ?    , 

—  ,  .    J  ,  f    founccofeach, 

»Calcmed  barax      ....  3    '                      ' 
Of  the  above  IcvendL-r-blue 

arfeiiical  precipitalt      .     ,  .       10  grains, 

yielded  a  glafs  of  a  very  pure  fapphire-blue  colour,  though 
not  of  that  intcnfity  which  an  equal  quantity  of  oxyded 
cobalt,  prepared  from  the  common  good  cobalt-ores,  imparts 
to  Itmilar  glafs-frits, 

(^    u      .  J  ^  .    A  f  i  ounce  of  each. 

Carbonated  fat-ap    ...   J  *  ' 

Rough  foffd 2  drachms. 

produced  a  finalt-blue  glafs,  the  violet  ctlour  of  which  too 
Ituctt  inclined  to  a  dirty  brown-red. 
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i)  SiUx 7 

Carbonated f«.»;8    ....     $    !<»'»«»'«». 

^7'/*,; ']ir^ 

Arftniat  effida I   J 

Kt  a  fojak-blue  giaTs,  of  a  puie  violet  colour. 

I4.  It  yet   remained  to  examiiic  what  colour  W<N)U  \t 

:cci  by  the  cobaltit  portion  of  this  compoutv)  metillie' 
lyd,  in  the  encaultic  painting  on  porccUio.  For  this  put- 
,  a  part  of  the  lavc-ndtrUlui  arfcnUal  fridpiluU^  pr^ 
■cd  as  before  (No,  i.)  was  conveyed  upon  porcellii^ 
■Tels,  previoufly  ignited,  and  then  fufcd  upon  them.  11» 
iting  returned  from  the  furnace  in  every  refpeä  ofapuO 
jalt^olour,  though  rather  weak. 

iBefides  thefe  experiments,  1  performed  a  number  of 
liers  with  fevcral  variations,  with  accfign  of  afccriaicir.g 
\  proportion  of  cobalt  in  the  ore  here  examined,  as  weli  U 
I  feparating  its  oxyd  of  cobalt  in  a  flate  entirely  free  fiora 
1  admixture  of  mangancfc.      But,  fince  the  refult  wouiJ 
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LXXL 
CHEMICAL  r.XAMIXATION' 

OF  THE 

NATIVE  SC  LP  HAT  OF  COBALT. 

(  Kolialivilrkl) 
From  Herrengrund,  in  Hungary. 

*VT  Htrrren^ruaJ,  near  Neufahl  in  Hungary^  a  vltrollc 
ftlt  occurs,  in  pale  rofcred,  tranfpareiit  cryftals,  of  iLjial- 
mäitictii  form  ;  which  is  confidercd  by  fome  as  ifulfhat  of 
^     'sHtfe,  but  by  others  as  a/a/pbut  efcohs/t.    , 

to  remove  this  doubt,  I  undertook  the  following  «fa 
lation  of  this  fuf&l  ;  and  the  rcfult  decided  for  the  iatltti 


ann^rf/i  grains  of  this  metallic  fait,  when  diflblved  in 
Kr>aml  precipitated  by  carboiiat  of  pot-afh,  afforded  fci'cn 
[Kims  of  a  loofc,  pa!e-blueifli  precipitate,  which  turned 
black  on  cxpofurc  to  a  red-heat.  This  precipitate,  when 
filfcd  upon  charcoal,  imparted  to  the  glafs-globule  produced 
^  the  vitrification  ol  a  phofjihoric  neutral  fait,  as  well  as  to 
tiut  which  is  obtained  in  the  fame  manner  from  borax,  a 
PUre&ppharinebluc  colour.  Its  remaining  part,that  had  not 
»*een  employed  for  thefe  experiments,  yielded,  upon  folu- 
«ön  [n  «dilute  muriatic  acid,  a  fympatheiic  ink  ;  the  traces 
*f  which  direiftly  atliimcd  a  ycüowißi-grecii  colour  on 
^Arming  tlte  {>aper,  but  dil'appcared  again  as  the  paper 
tooled. 
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LXXIL 


CHEMICAL  EXAMINATION 


OF    THE 


MINERAL  SPRINGS  AT  JMNAV^, 

In  SuABiA. 


/tlMONG  the  many  various  mineral  waters  with  which  be«  ■ 
neficei!t  Nature  has  provided  feveral  parts  of  Germanj^  there 
are  fome  which,  by  accident  and  good  fortune,  have  ac> 
quired  fame  and  credit ;  while  others,  on  the  contnorji 
though  not  lefs  valuable,  have  either  continued  to  bctOi 
tally  unknown,  or  have  undcfervedly  fallen  into  ncglcS 
and  oblivion. 

To  thefe  latter  belong  the  miner al-fprings  at  Imnau^  a 
borough  in  Suabioy  fituated  between  Tübingen  and  Sjtlh 
%veiij  in  the  cftatc  Haigcrloch^  which  is  the  property  of 
Prince  Hohenzollern^Sigmaringen^ 

Although  thefe  firings  had  been  &mous  as  early  as  the 
times  of  Taberna^montanus^  I  have  not  yet  feen  of  them 
any  account  earlier  than  that  given  by  Cafparf.  But  how 
little  fatisfaflory  his  information  can  be  with  regard  to  the 


•  Chemtfcbe  Annalen^  I.  Band,  page  i79«,,  333, 
f  Befcbreibung  des  Saeurbrunnens  xu  Imnau^  &c.   durch  Sam. 
Caf^ar,  Med.  Dr.  und  Phyficus  zu  Sul»  am  Neckar^   Ulm*  i7j> 
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t  and  conflituent  parts  of  the  water,  may  be  concluded 
I  from  the  date  of  its  publication  i  as,  in  general,  at 
time  2  well-founded  chemical  anatyfis  of  water  could 
t  even  be  thought  of. 

['  By  the  care  of  Dr.  Jlfezltr,  phyfician  to  the  Court  of 
iphenzollern-Sigmat'Jngen,  1  obtained,  of  the  mineral- 
ac  Imnau,  a  quantity  fufBcient  for  examination,  in 
'cll-rtopped,  and  numbered  bottles  i  the  waters  of 
■ich  were  taken  from  as  many  contiguous  fprings,  Aow- 
l  into  one  common  refervoir. 

LWbcn  the  water  arrived  at  Berlin  it  was  found  bright 
J  clears  it  frothed  ftrongly  on  being  poured  into  glafies, 
t  had  an  agreeable  and  Itrong  tafte  of  carbonic  acid, 
i  this  defcription  only  the  water  from  the  fprings 
lands  ought  to  be  excepted;  becaufe,  with  refpe^  to 
kII,  as  well  as  tafte,  it  fccmcd  to  be  impregnated  with  ful- 
uirated  hydrogen- gas. 

Each  of  the  waters  contained  in  thofe  bottles  I  tiave 
:  previoufly  tried  by  means  of  rt-agints.  They  wer« 
)ea  fubje^ed  to  analytical  examination,  in  oidcr  to  pro> 
ic«  their  conflituent  pans  in  a  fcparatc  ftatc. 

A. 

Examination  bt^  means  of  Re-agents. 

I.   Tincture  of  Litmus. 

«)  The  crude  water  of  all  the  five  bottles,  acquired  by  the 
I^Anäure  of  litmus,-  a  line  red  colour. 

.  i)  When  it  had  been  reduced  to  one  half  by  iffifing, 
i  filtered,  it  continued  blue,  on  the  addition  of  that  tine- 
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II.  Paper  tinged  with  a  decoction  of  Brafil-noooi 

a)  The  colour  of  the  crude  water  changed  the  red  colouf 
of  the  paper  to  a  violet. 

i)  Boiltd  water  produced  no  change  in  the  colour  of  tlitf 
paper, 

III.  Lime-water, 

On  mixing  equal  parts  of  lime-water,  and  the  water  froflj 
each  bottle  feparately,  the  mixture  was  rendered  cloudjrand 
of  a  milk-white ;  but  it  rapidly  became  again  clear. — How- 
ever, by  the  addition  of  more  limes-water,  a  quantity  of  ca^ 
bonated  lime  fell  down. 

IV.  Concentrated  Mineral  Aci^ 

difengaged  from  the  water  of  each  bottle  numerous  alfr 
bubbJes. 

V.  Carbonat  of  Ammoniac^  and  Carhonat  of  Soda, 

produced  a  precipitate,  which  was  thrown  down  entirely 
white,  from  the  waters  of  the  1,2,  and  3  bottles  j  but  that 
^f  the  4  and  5  bottles  had  an  a(h-grey  colour. 

VI.  Caufiic  Ammoniac^  and  caufiic  Soda^ 

yielded  the  fame  precipitates  as  at  V.  but  in  a  lefs  quantitr. 

VII.  Spirituous  Tincture  of  Nut-galls. 

The  water  of  the  bottle,  No.  i,  fuffered  no  change  from 

it,  except  that  it  acquired  a  weak  yellowiih  fliade.    But 

in  the  waters  ot  the  botUes  marked  2,  3^  4,  and  5,  a  pur^ 

pie 
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B  precipitate  was  thrown  down  by  this  tinflurc,  and  the 

«rnatanc  liquor  acquired  a  violet  colour,  inclining  to  the 


VIII.  Oxalic  Add 
ni^Jratcly  elTc.^cd  a  copious  precipitation. 

IX.  Murial  of  Barytes 
tduced  a  precipitate  in  but  a  moderate  quantity. 

X.  Sulplial  of  Magneßa 


a)  Threw  down  from  the  rough  water,  after  24  hours, 
[firecipitaie  fufficient  Co  be  obfcrvable, 

!  hi)  But  the  boiled  water,  combined  with  the  lame  fait, 
S  not  I'cndered  turbid,  and  \i  continued  clear. 

XI.  NUrat  of  Silver. 

The  water  of  bottle  i  continued  at  firft  unaltered,  but 
terwards  it  became  a  little  opalefcent.  Thofe  of  the  bot- 
tles No,  1  and  3  were  altered  very  IJitle;  they,  how- 
ever, acquired  abrownilh  tinge.  The  waters  of  bottles  4 
and  5  were  immediately  rendered  blackilb,  and  depofiteda 
black  fedimciit. 

XII.  Acetate  of  Lead. 

In  the  waters  of  the  bottles  i,  2)  and  3,  it  produced  a 
white,  and  in  thofc  of  the  bottles  4.  and  5  a  dirty,  light- 
brown  fediment. 


\ 
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» 

XIII.  Running  Mercury, 

preferved  in  the  waters  of  the  bottles  1,2,  and  3,  its  bright 
luftre  ;  but-  it  became  tarniihed  of  a  blackifli  hue,  when 
ioimerfed  into  the  waters  taken  from  the  4th  and  sthbotdes. 

XIV-  Leaf  of  beaten  Silver. 

Small  pieces  of  this  continued  unchanged  in  the  waters 
of  the  I,  2,  and  3  bottles  ;  but  in  thofe  of  the  4th  and  5tb 
they  became  tarnifhed,  iirft  of  a  gold,  and  then  of  a  copper^ 
colour. 

B. 

Analytical  Examination. 

As  a  detailed  explanatibn  of  every  feparate  experimesC 
would  occafion  unneceiTary  repetitions  ;  to  avoid  thefe,  I 
(hall  relate  only,  in  a  few  words,  the  method  which  I  purfued 
in  thefe  refearches.  To  this  I  (hall  add,  in  a  fummary  way, 
the  conftituent  parts  which  I  have  difcovered  in  the  water 
of  each  particular  fpring,  together  with  their  proportion  t« 
each  other. 

I.  Examination  of  the  gaf ecus  conßituent  part. 

It  has  already  refulted  from  the  preceding  refearches, 
that  this  mineral  water  is  richly  impregnated  with  carbonic 
acid  gas.  To  afcertain  the  quantity  of  this  gas,  its  extri* 
cation  and  colleäion  were  performed  by  means  of  the  mer- 
curial pneumatic  apparatus. 

On  examining  the  waters  taken  from  the  bottles  No.  4 
and  5,  the  meronry  in  the  cylinder  became  incnifirated,  at 

its 
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furfacc  with  a  brown  pelUde,  during  thcoperation ; 
id  not  take  place  with  the   waters  of  No.  1,  2, 


jas,  that  was  difengagcd  from  the  water  of  each 
ras  total!/  abforbcd  by  lime-water,  and  produced 
of  lime.  But  in  the  common  air,  that  occupied 
!  left  in  the  retort  after  the  incroduäion  of  the  mi- 
lter, and  which  was  driven  over  along  with  the 
acid  gas,  I  could  not    difcover   any  extraneous  - 


I 

I 

urc  in  a  , 


tcamination  of  the  fixed  confiituent  parts. 

it   hundred  cubic  inches  of   water  (reckoning  the 
of  water,   filling  the  capacity   of  one  cubic  inch, 
290  grains  of  diftilled  water),  from  each  fpring  fe- 
(  were  evaporated  at  a  moderate  temperature 
h.  The  water 

of  the  bottle  No.    i,  left   31 J  grains 

2.      -34^ 

3.     -361 

4,     .    39J 

S,     .    38 

f  relidue.  That  of  No^  i  had  a  white,  thofe  of  No. 
I  a  light  reddilh'grey,  and  thife  of  No.  4  and  5  a 
cx)lour,  of  a  little  deeper  caft, 

Jl  thefe  relidues  were  firfl  treated  with  alkohol, 
24.  hours.  The  ardent  fpirit  became  imbued  with 
jreltowilh  colour,  and  when  fcparatcd  by  filtration, 
grated,  it  left  behind  it  fo  flight  a  portion  of  a 
mafs,  that  its  farther  decompofition  was  not  well 
ible.  For  this  reafon  I  colleifted  it,  by  means  of 
If  into  one  mafs,  from  all  the  five  evaporating-diOies, 

thaving  fufiered  the  fpirit  agdn  to  exhale,  I abca.vn«l 
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a  reAdue  weighing  four  grains.  When  this  refidue  had 
Ixeen  re-diflblved  in  very  little  alkohol,  there  remained  i{ 
grain  of  muriated  foda  :  and  on  Combining  the  fpirituous 
folution  with  fulphuric  acid,  i^  grain  of  refinous  matter  Hits 
feparated.  But  the  fulphuric  folution  yielded  fulphat  of 
magneda ;  for  which  one  grain  of  muriated  magnefia  vdxj 
be  put  in  the  computation. 

c)  After  this  extraftion  of  the  fevcral  refidues,  by  means 
of  ardent  fpirit,  I  afFüfed  water  upon  each  of  them  feparately, 
and  agitated  the  mixture  fevcral  times.  After  24  hours  the 
aqueous  extrads  were,  by  means  of  the  filter,  feparated 
from  the  undifiblved  portion,  and  made  to  cryftalHze  :  firft, 
with  the  afnftance  of  a  gentle  heat,  and  then  by  fpontaneous 
exhalation  in  the  open  air.  Every  one  fhot  into  prifmatic 
cryftals,  which  confifled  merely  oifulphated  magnefia  ;  with. 
the  exception  of  that  which  had  been  obtained  from  No.  i, 
and  which  alone  was  accompanied  with  a  nearly  unobferva- 
blc  trace  oi  fcknite^  or  gypfum.  Thefe  faline  lixivia  leK 
at  hift  a  brown  moiilurc  behind,  which  hardly  amounted  to 
a  few  drops,  and  contained  fo  fmall  a  quantity  of  gt4mmm' 
(xtrirfivc  matter,  that  it  could  not  be  eftimatcd. 

d)  Upon  the  pv^rtlon  that  remained  undifTolvcd  in  watcr^ 
I  poured  alkohol,  and  afterwards  I  dropped  nitro-muriatic 
acid  into  it,  until  all  efFervcfccnce  and  aition  of  the  acid 
ceafcd.  On  this  procefs  a  fmall  quantity  of  a  muddy  refi- 
due remained  behind  ;  which,  when  collected  up©n  the  filter;, 
and  ignited,  \cÜß::L\'ous  earth  behind  it. 

All  thcij  foUitions,  previoufly  filtered,  were  faturated 
wiih  c.xullic  ammoniac.  By  this  combination,  an  hardly 
obKTv.iMo  turbiJiRis  v^'as  produced  in  I'.ic  iblution  ot  the  re- 
fidue I0Ü  from  the  water  of  theboa>j  No.  i.  But  in  thofc 
of  the  o^hcryj.vr  rcfidues  a  fcni:c;»".ous  precipitate  cni'iicJj 

^  which 
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ll  was  carefully  coUeftoil  upon  the  ültcr,  then  waibcd, 

nited,  and   weighed.     This  1  dilFolved   again    in 

muriatic  acid,  in  order   to   feparate  a    fmall    portion 

';  earth  ;  which  dill  has  been  mixed  with  it,  and  woe 

irards  collefled,  ignited,  and  weighed,  for  the  purpofc 

Icertaining    the  true    weight   of  the  iron,  which   the 

Eceding    precipitate    had  contained,    by    fubtratting    the 

iight  of  the  filex  from  the  whole  weight  of  the  former. 

ter  which,  this  portion  of  iron  was  reduced,  In  the  coni- 

r-"'"""" '""■■"' 

t)  After  bavirtg  thus  fcparated  the  ferruginous  part,  I 
luced  thafolutions,  in  fome  degree,  by  evaporation  j  I  eom- 
led  them  with  a  fourth  part  of  their  volume  of  alkohol, 
ling,  then,  concentrated  fulphuric  aciJ  by  drops,  which 
mediately  threw  dowji  a  quantity  of  felenite.  I  conti- 
ed  dropping  in  the  acid,  as  long  as  any  of  this  Ailphat  of 
ic  would  fall  down,  The  ftlcnite  was  collected  on  ihc 
cr,  and  when  it  had  been  edulcorated  with  a  mixture  of 
randalkoho!,  I  again  decompofcd  ic,  by  boiling  with 
iqucQus  fulution  of  carbonated  foda.  T\ie  carhnat  af , 
Lthus  feparatcd,  was  walbcd,  dried,  and  weighed. 

I  To  difcovcr  whether  the  fluid  remainii^  from  the 

fcrated  gypfum  contained  any  magnefia,  I  evaporated  \i 
fome  part,  and  combined  it  with  carboiiat  of  foda,  at  the 
^ce  of  boiling  heat.     However,  no  precipiiaiion  i^juIc 


»rding  to  the  refiilts  of  thefe  inquiries,  ati  hunjrid 
.,  inches  of  the  waters  of  the  mineral  ßrln^i  ?.t   Immiii 
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I.  Water  from  the  Bottle  No.  i. 

Sulphat  of  magnefia^  with  7 

a  trace  of /./.«/V..     .5  .  5>7S  gnuni 

Murtatoffoda     .      *     .     •  0,30 

Muriat  of  magnefia      .      .  0,20 

Carbonat  of  limi   •     .     •     •  25 

Ä//f:r I 

•    Refinous  matter  «      «     •     •  0,^0 

32,55  grains 
Carbonic  acid  gas^  1Ö4  cubic  inches. 

IL  Waterfront  the  Bottle  No.  1. 


Sulpbat  of  magnefia  • 
Muriat  of  foda 
Muriat  of  magnefia   . 
Carbonat  of  lime     •     . 
Carbonated  oxyd  of  iron 

Silex 

Refinous  matter     .     . 


5        grains 

0,30 
0,20 

o,7S 
I 

0,30 


Carbonic  acid  gaSj  i 

1 

05 

cubic 

3S>30  g«"^ 
inches. 

III.  Waterfront 

-  the  Bottle  No.  3. 

Sulphat  of  magnefia 
Muriat  of  foda     . 
Muriat  of  magnefia 
Carbonat  of  litne 

• 
• 
• 
• 

•  • 

•  • 

•  • 

5,50  grains 

0,30 

0,20 

28,25 

Carbonated  oxyd  of  iron 
Silex 

•             # 

I 

I 

Refinous  matter     . 

• 

• 

•           • 

0,30 

36,5s  gr«n» 
Carbonic  acid  gas^  104  cubic  inches. 


IV. 
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'      IV.   Wafer  from  the  Botlle  No.  4. 


Sulphat  af  magnejia  , 
jJArwf  efßda     .     . 
Muriat  of  magnefia 
Carhonat  of  lime    . 
Carbonaud  oxyd  of  ir 
Sdtx     .      .     .     . 
Kefmaui  matter     . 


6        graini 
0,30 
0,20 
3> 
1,50 
I 
0,30 


40,30  grtins 
Carhanie  add  gas^  1 12  cubic  inches. 


V.  Water  from  the  Bottle  No.  5. 


Sulphat  if  magtiefia    .     . 

•      5,75  gram« 

Muriat  »f  fda     .     .     . 

.       0,30 

Atrial  of  tmgnefia  .     . 

0,20 

Carbo        of  Ime  .     .     . 

•     29.75 

C  rbonalcd  oxyd  ef  irait 

■      »,50 

SiUx 

1 

Rtßnaut  matter    .     .     . 

■      0,30 

38,80  grains 
'       Carbonic  acid gaii  I  ig  cubic  inches. 

will  be  obfcrved,  that  the  fum  of  the  feparatc  condituent 
I)  in  each  of  the  above^f  computations,  is  a  little  greater 
the  weight  of  the  entire  dry  refidue,  that  has  been  at  ürft 
Uied  (B.  No.  2.  a.).  This  is  to  be  accounted  for  by 
TUer  of  cryftallization,  which  enters  into  the  fitlphat 
llgnefia. 

C. 
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In  this  fummary  ftatemcnt  will  be  found  wanting  tht 
fulphurated  hydrogen  gasj  tufpcStcd  before  in  the  waters  of 
the  4th  and  5th  bottle,  or  fpring  (page  581) ;  the  prefcnce 
of  which,  however,  feemed  to  be  indicated  bjr  their  tafte 
and  fincll,  as  well  as  by  the  dark  colour  of  the  precipitate 
thrown  down  by  acetated  lead,  and  by  the  tarnifhing  of  the 
regulinc  mercury  and  filvcr-leaf  {A.  No.  13  and  14)^  im- 
«icrred  into  them. 

THowcvcr,  fincc  I  have  experienced  in  other  inftances, 
that,  hi  mineral  waters,  thcfc  and  fimilar  indications  origi- 
nate but  rarely  from  real  fulphurated  hydrogen  gas,  and 
that  more  frequeridy  they  arifc  from  the  admixture  of  pu- 
trefying organic  matters^  I  entertained  a  doubt:  whether 
that  piurid  vapour  be  an  efTciUial  ingredient  in  the  waters 
ol   tlic  fprings  No.  4  and  5  ?     Of  this   doubt   I   informcJ 
Dr.    Afczhr,    rcqucitiiig    hiin    to    examine     this    übjeS 
on  ihc  fyot.      An-J  it  rcfulicJ  from  the  refearches,  which  he 
made,  that  this  fmcll,  refcmbliiig  that  of  fulphurated  hydro- 
gon  ^cs^  was  owing  merely  to  tlie  putrefccnt  ftate  of  a  ce- 
ment, which  had  been  employed  in  the  conftru(Elion  of  forr.c 
pipes,  tlirough  which  it   was  found  ncccflary  to  force  the 
water  of  the  fourth  and  ßfth  fprings  into  their  appropriate 
rcfcrvoirs.    'I'his  caufe  has  been  fince  removed  ;  hence  thefc 
fprings  arc,  at  prefcnt,   entirely   free  from  all  extraneous 
contamination.     When  the   whole  of  the  water  had  been 
pumped  out  of  the  rcfcrvoirs,  and,  confequently,  when  Dr. 
Alexia'  was  enabled  to  examine  water,  that   had   recently 
iflticd  from  thd'c   fprings,  he   found,    neither  by  the  taftf 
nor  by  the  fmcll,  the  Icall  trace  of  that  hepatic  odour.     Be- 
fides  this,  he  filled,  under  the  furHiceof  the  water,  four  bot- 
tles 5  xhcfirß  of  which  contained  fomc  clear  pieces  of  white 

arfeuic ; 


Mineral  Springs  at  Imnau. 


59t 


jrfcnic;  thef/canJ^  fome  cryftah  of  purified  acetalc  of  lead  j 
the  thlrJ,  beaten  Icaf-filver ;  and  ihc/ourtb,  running  mer- 
cjry  ;  flopping  all  ihcfe  bottles  clofely.  After  24.  hours, 
ihc  arleiiic  was  found  as  white  as  before;  the  precipitate 
produced  by  the  acetaicd  lead  was  of  a  bcautifiil  white  ;  and 
the  metallic  luftre  of  the  filvcr  and  mercury  was  not  in  the 
J'.-aJl  impaired. 


tfta 


read 


■    J5 


QJO- 


—  Itrh^iHifrv  J^       ....     UuSic    rodl. 

—  47  '* 47  griinj. 

—  m.r,a<ii ftjlphuric 

—  after  tmrin,  read,  whnfe  earthy  patti,  like  Iboic  d 

lepiiloIitc,3naUolilcx  and  itumine,  lu. 

—  ftlphn'ic .Iuli<hiireuiM> 

—  mariiuk ftilphuiic. 
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^H                    ^H 

^HE  fmall  volume  which  is  here  offered  to  the          V 
friends  qf  the  hightr  bratithes  ofChemijhy,  con-           1 
tains  the  newferies  of  Kiaproth's  Analytical  Effay»           1 
towards  promoting  the  chemical  knowledge  of  foffils.          "l 
The  celebrated  author  has  prefixed  no  prtface  to            \ 
ike  Get  man  original,  and  the  Tranßator  did  not 
think  it  proper  to  add  one  of  his  own.     So  valuable 
a  work  is  above  receiving  an  additional  luflre  by 
filch  interference,    and   Klaprolh's  reputation   is 
fufficiently  efiablijhed  in  England,  as  zvell  as  on 
Ike  Continent.— But  the  Engli/k  reader,  on  peruf- 
ing  thefe  EJuyi,    will   appreciate  the   important 
di/coveries  made  by  the  mtthnr.     He   u'ill  trace 
Tcieh  pleafure  the  eafy  means  by  which  they  were 
fiade,  and  with  fatisfaction  perceive  the  dexterity 
and  Jkill  ufed  in  conducting  the  experiments  de~ 
/cridgd  in    thefe  Ejiiys. — Surprized,    on  the  one 
Aoincl,  at  the  accuracy  of  the  refults,  he  willy  on 
'Ätf    other^  admire  the  candour  and  modejty  with 
'^^ich  they  are  fiated,  as  well  as  the  jußice  which 
■««X  eminent  Chemijl  renders  to  the  merits  of  other 
^*iowlabourers  in  Science. — Fro?n  very  feto  other 
I                            lucubra^ 

'jical  anaUjfis  may  be  aöu 


Klaprotk 
(ecmid 


^tketL 


volame  tf  hh  ^ 


, .    .  ^ ,    ^jerzes  the  fame  kimd 
.,_ ;     ic  irä  ka.%  been  reteired.      Thafk a 
tt    iTni  called  for  -  this  Iraniatrnt,  ariV  | 
I^K-  -3  Jpoio^izejor  the  involuntary  ttet^  iap 


■;4h<   ^- 


!  gei 


ncral,   the    reader's  i 


r  J  rruveßed  wilk  regard  to  a  fern  errwn  m 
■filter  and  print,  the  more  notable  of  wkmm 

.4Uicaied  at  the  en4- 
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CHEMICAL  EXAMINATION 


AURIFEROUS  ORES, 


TRANSYLVANIA*. 

L     — 

iDN^  the  various  produiSls  of  the  mineral  kingooot 
.  which  Nature  has  filletl  the  Aibterraneous  parts  of 
folvania,  thofe  foiEIs  deferve  the  particular  attention  of 
Kuralift  which  are  Itnown  by  the  name  of  -wbitt  gold- 
^fgrejgold^ort^. 

jDofl  all  what  hitherto  has  with  certainty  been  known 
ife  minerals,  is  that  they  contain  gold  and  ßlver  in 
IS  proportions ;  but  the  chemical  knowledge  of  the 
conflituent  parts  of  them  continued  involved  la  doubt 
bcertainty. 


Jl^d  in  the  public  fitting  of  the  Royal  Academy  «f  Sciences 
Gn:   I jth  January,   i^ijX. 

I.cireumßantid  account  of  the  places  vrhere  thefe  fotTiU 
[of  the  manner  by  which  they  are  obtained,  «nd  of  their  ck- 
Iftarafleri  ii  found  in  \ht  cxceWtnt  ph^fual and mineralegi. 
fcripiitn  «f  ihr  gaid  and  ßlivtr  mines  ntar  Nagy-ag,  hf  Mr. 
in  the  new  Msmoirs  of  tlic  Socieiv  of  Naluralifts  at  Berlin, 

I,    1799,  page  I,  feq. See  ilfo   E/ituirt's   Defcription 

[ikcrjlogical  Juumey  through  Hungary,  Tranfylvania,  and 
(nnat  in  the  Neuen  birgmiimiififitn  Jiurfiat.  Vol.  I,  nuin- 
ind  6.     Vol.  11.  number  i  and  i. 


i-ii. 


To 


^■H                                      nONTi^NT.                                      ■ 

^^^"     XCV.  Examinaiirtri 

■               y^VI                                                    —  «uncralogv. 

1           y^viT                                          *""*  '^^^'^  '^'^'^ 

■               XCVIII.                                                     ■'■' '«  ^**c  ^'fcovei 

I                xriX.                                                -cnamcTELLl 

L                       C.  Examine,,,.                               -i  moth«  «r^Ä. 

^^^B      ^^ 

^^^H  cm.  Addition                .^  vt  of  Ihofc   minerals 

^^^^^^             (r<^                         ^zfsnation  er^;  ofttUuriia 

^^^»aV.  E...                              r  ^cciTS. 

^^^^K^ni.  Exnit.,         «r  TeSuriiim. 

^^^^^KIX.  

^^^^^PcX.  R^^  -           «^K^  *°  which  I  approprizce  tU 

^^^^^rCX                            iM— *■  bavc  hitherto  called  aur» 

^^^^H                                   ^  ^^mltmeticum,  Trom  the  mine  ^ 

^^^^^T^                              ^SBBOins  near  Zalalhna  in  TraS 

,                                            i  iis  ore  is  intermediate  betweoi 

•          '"'                              ,-t«:  »H'J  it  frcqtieiiily  has  a  «f 

^^MR  on  its  furface.     It  pofrefTei 

:          ^                             --    Wbcn  it  occurs   maffivc,  whick 

__._  t  H  an    aggregate    of  cryftalline 

*■                                 rdsci  commonly  of  but  fmall  and 

^n^MtA  in  a  ftony  matrix  fnixcd  of 

^^^^^^^^ipfc  could  never  before  agree  wilfc 

^^^^^^  rf  ***   '""^'  contained  in  this  oit, 
^^^^j^Af  ^th.  and  othefs  for  antimon/. 

-  i  uaii  ifc^  ""'*'•  ■^■^''-  ^•'!l"'t  «hen  couti- 

'•^""^^  0  HrT»i»'!/iaiii,  and  afterwards  dwJ 

*••**    ^— (jt  ZiI*Ü>w>  has  already  in  the  ye»*] 

Tran/j/lvam'an  Auriferous  Ores.  3 

■82,  fubjefled  this  ore  to  a  chemical  examination ;  the  mi- 
Jte  dcfcription  of  which  is  contained  in  the  phyßial  lahuri 
'  linittd friendi  at  l^Unna^  collefled  by  Bern.  However» 
r»«e  the  refults  of  Mr.  Mullet's  experimenis  gave  no  indi- 
ktion  of  bifmuth,  nor  of  antimony,  he  was  induced  to  fuf- 
:ä  in  it  a  new  metal.  Yet  the  confirmation  of  this  con- 
flure,  or  the  decifion  Of  the  queftion:  whether  this  pro" 
lematic  ore  be  really  a  peculiar  new  metal  or  not  ?  he  left 
I  the  celebrated  Torbern  Birgmann.  But  even  this  learned 
hcmift  has  not  totally  folved  it.  What  he  faid  on  this 
oint,  confifts  merely  in  this  :  that  according  to  his  cxpe- 
tinents,  this  metallic  fubftance  is  of  a  different  nature  from 
iniitnony;  but,  at  the  fame  time,  that  he  does  not  venture 
»givea  decided  opinion  on  it. 

The  mincraIogica?^ubllc  has  ever  fince  in  vain  expeflei 
I  more  accurate  determination  and  chemical  knowledge  of 
h's  foflil :  nay,  its  increafing  rarity  feemed  almoft  en- 
ircly  to  do  away  all  hope  of  a  future  analyfis  of  it. 


Hence  fo  much  the  greater  praife  Is  due  to  that  zeal  for 
bicncc,  which  has  induced  fevcral  of  my  mineralogical 
riends,  and  in  particular  Mr.  Mii'.ler  de  Kelchenßein,  to 
nable  me,  by  a  portion  of  this  mineial,  to  continue  the 
hcmical  labours  fo  admirably  well  begun  by  the  lad  men- 
bncd  learned  metallurgift ;  to  confirm  the  cxiftencc  of  the 
ew  metal  which  he  fufpcilcd  in  that  faffil ;  and  to  exhibit 
lis  metal  by  itfelf,  as  well  as  to  eflablifh  feveral  of  its  che- 
ical  properties. 

I.  Analyfis  of  the  native  Tellurium, 

!  manner  in  which  I  proceeded  in  decompofing  this 
nd  in  educing  its  conflituent  parts,  is  the  following. 


nTVvc 


*  LXXni.  Examnation  of  (he 

')    TkecwJcore,  fepirated  from  its  matrix  u 

piflMfe»  is  BEc&uiically  divided,  and  fix  parts  of 

warim  pauaA  span  it ;  the  whole  is  then  wanned  a 
Had  bi^  lai  tint  pans  of  nitric  acid  are  added  hr 
S^«*-'  •*B"^  on  each  addition,  a  violent  aäioo  Ca 
|te^  •»  Ait  mewis  the  metallic  portion  of  ihcore 
ttaMr4teDri«'  fiiblwd,  ]cxving  on!y  the  matri«,  for 
^■M^IHt  taoiftng  in  fmall  grains  of  «juafs,  bchini 

«^  li  Ik  ma  place,  the  filtered  foJution  is  care* 
•l««l«W*«™«ch  water,  as  it  will  bear  without  U 
OWfeMl  «kW.  And  upon  this  it  is  combined  with  em 
h«r6^  «mil  the  white  precipitate  thereby 

t  b  £Uf  that  only  a  daric4>rowa  dim/  refiduei 


Jj  This  rcfidue  confifts  of  Iran  and  gtJJ.  To 
«kl  Imer,  this  refidue  mult  be  re-diflblved  in  nitro- 
Kt^  aud  the  gold  precipitated  from  that  Iblution  bf  liquit 
arfTWc  of  mercury  prepared  in  the  cold  r  addin*  ihit  g» 
«fcMUy,  uniil  ibc  precipitate  which  it  forms  appears  no  loagt» 
(MMMi  Imc  white.  The  precipitate  carefully  collead  ii 
«k»  «vofed  b>  a  red  h«l,  and  fufed  with  bontx  to  i  bd 

4j  At«er  tbe  goU  has  thus  been  feparated,  the  r 
-TtlHtiflli  -•  tnta  is  prectpiuieri  by  means  of  caußic 
<«i>j  (te  oaytl  of  iron  it  ignited,  and  afterwxnb  redimdd 
.^niiocor  nwCBlUc  iron. 

ly,  sn  tfce  purpofe  of  obtaining  the  tclluiirf 
<:o:iilioo  of  the  ore,  being  freed  from  ibe  gl 
J  •  »kc  »eutralized  with  muriatic  acid: 
»  J*l»»ai«  *e  point  of  faturation.     In  this  ii 
■»■^fcgTuiitttt  enfut»,  which  ina^mifcd  tea 
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:ure  falls  to  the  bottom  in  the  form  of  a  heavy  powder.— 
i&  then  coUeäed,  walhed  with  a  mixture  of  equal  part« 
water  uid  fpirJt  of  wine,  and  dried  in  a  gentle  warmth. 

6)  To  reduce  this  oxyd  of  tellurium,  it  fhould  previoufly 
\  moiftcned  with  a  fat  oil,  :thcn  put  into  a  fjnail  glafs  re- 
Tt,  (o  which  a  receiver  is  luted,  and  with  a  moderately 
creafed  heat,  brought  to  the  ftatc  of  ignition, — After  the 
1  has  been  converted  into  a  coal,  the  upjjcr  part  of  the  re- 
Tt  is  fcen, — nearly  fo  as  in  the  diftillation  of  mercury — 
>  be  lined  with  refplendcnt  fmall  metallic  drc^s,  whicb 
;ain  glide  down  feparately,  and  malce  room  to  new  fuc- 
icding  ones.  Upon  refrigeration  the  reduced  metal,— 
iih  the  exception  of  fuch  of  thefe  metallic  drops  as  adhered 
<  the  {houlder  of  the  retort,  and  became  there  hxed,— i« 
undfufed,  of  a  clcati,  fpiendent,  and^illb  mod /requuntly 
a  cryftalline  furface. 

But  the  metallic  oxyd,  the  redu>3ion  of  which  is  aimed 
,  fhould  but  moderately  be  moiftened  with  oil,  to  avoid 
e  generation  of  a  fupcrabundant  coaly  refiduum,  which 
events  the  reduced  metallic  globules  from  uniting  into 
le  mafs. 

Inßead  of  the  oil,  pulverized  charcoal  alfo  jcrves.  and  is 
ther  fitter  for  this  purpofe ;  but  this  alfo  mufl  be  employed 
ily  in  a  proportionate  quantity.  If  eight  or  i^ne  parts  of 
larcoaJ  powder  be  ufed  for  a  ioo  parts  ot  the  telluric  oxyd, 
complete  reduction  is  efFedtcd,  in  which  neither  any  part 

the  oxyd,  nor  of  the  coal  remains.     In  the  very  moment,    ■ 
At  the  redutflion  takes  place,  a  quantity  of  carbonic  acid 
IS  is  fuddenly  generated:  carrying  over  along  with  ilfelf 
me  pulverulent  panicles  of  .ttic  mixture,  which  it  depoütes 
I  the  receiver. 

L  »3  '  Ttw 


6  LXXIII.  Edaminationqfihe 

The  rcdudion  of  tellurium,  if  to  be  cflfbäcd  widicnt 
lofs,  fucceeds  only  when,  in  the  manner  here  explained,  it 
h  performed  in  a  fmail  retort  of  glafs.   In  an  experiment,  m 

>  _ 

which  the  telluric  oxyd  was  put  into  an  aflay-cnicible  lined 
with  charcoal,  having  its  lid  well  luted  ont  and  placol  ia 
the  fiirn^ce,  the  flame  of  the  coal  had  a  lky^>lue  colouci 
and  after  cooling  the  whole  was  fctund  to  have  eatiretj 
efcaped. 

Of  the  granular  telluric  ore,  which  fumifhed  the  objcd 
of  this  inquiry,  the  metal  tellurium  forms  the  principal  oon* 
ftituent  part.  A  certain  portion  of  a  maffive  variety  of  it, 
dug  about  the  year  1780,  was  attenuated  by  tritqration; 
and  100  grains  of  it  extraded  by  means  of  acids,  until  the 
quarzy  matrix,  which  weighed  iif  grains,  remained. 

Agreeably  to  this  previous  experiment,  one  tb&u/and  swt 
hundred  and  thirty  grains  of  the  fame  powdered  ore  were 
extra£led  by  means  of  the  muriatic  and  nitric  acids,  ac- 
cording to  the  method  related  above.  The  refidue,  whick 
confided  of  fmall  grains  of  quarz,  weighed  afiei  ignition 
130  grains.  Hence,  exadly  1000  grains  of  the  ore  had 
been  diflblved  j  and  thefe  confifted  of 

Tellurium 92S>50 

Iron     72 

Cold 2,50 


1000  grains. 

Experience,  however,  has  (hewn  to  me  that  the  pro- 
portion of  gold  in  this  foffil  is  variable,  as  it  is  in  gcnenj 
in  all  the  auriferous  minerals  of  Tranfylvania.  In  feveral 
fubfequent  experiments  I  found  t4ie  fofEl  here  examined  to 
contain  gold  in  grpater  proportions  j  fo  that  in  a  certain  va- 

riety 
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the  gold  amounted  nearly  to  9 


ny  of  the  native  telluj-ii 
irts  in  thcbuiidreJ. 


1/ the  experiments  made  in  the  »ry  w«^  with  thiä  Tub- 
re,  Ifliall  feleaonlyafew. 


1)  One  hundred  grains  of  native  it.Mrium,  mixed  with 
go  grains  of  •7/(rc,  and  proJe<£ied  into  an  ignited  crucible, 
J  cot  detonate;  but   the  metallic   tclturium  immediately 
,  underneath  the  quietly  melting  nitre,  in    the  form 
R^rains  which  foon  united  into  a  button. 

|3]  100  grains  of  native  tellurium  mixed  with  40  grains 
fulphur,  and  420  grains  of  »itn  were  by  degrees  thrown 
I  red-hot  crucible.  Each  introduced  portion  immedi- 
inflamed  with  a  dazzling  white  light,  and  the  mixture 
idily  entered  into  a  thin'fufion.  After  it  had  been  left  in 
■  fire  for  a  fhort  while  longer,  during  which  time  it  con- 
lued  boiling,  il  was  taken  out  :  upon  which  it  indurated 
a  dark  brown  mats.  When  foftcned  with  water  and  Hi- 
red, a  brown  oxyd  of  iron  mixed  with  fome  gold  remained 
I  the  filter,  together  with  the  quarzofc  matrix.  The 
filtered  fluid  was  colourlefs.  On  being  laturatcd  vfithful- 
fhuric  add,  a  white  oxyd  of  tellurium  feparated  ;  but  which 
^vould  not  again  clearly  diflblve  on  adding  an  excefs  of  the 
acid,  and  was  then  precipitated  by  carbonated  foda.  This 
method,  therefore,  is  applicable  for  the  purpofe  of  obtaining 
dircAly  a  pure  telluric  oxyd :  hut  it  is  attended  with  fome 
Jofs  of  the  latter. 


^  II.  Of  fome  principal  properlies  of  Tellurium. 

im,  in  the  reguline  ftate, 
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is  1  fin-ivbttij  Virglng  int9  the  UaJUgrej.  It  has  a  very 
high  metallic  fplendour.  Its  fradure  is  of  the  ftnigfaL 
foliated  kind,  and  the  fur&ces  of  its  fragments  are  very 
brilliant.  When  cooling  undifturbed  after  fu&on,  it  at 
fumes  a  cryftalline  furface.  It  is  very  brittle»  and  rcadilj 
pulverizable. 

2)  Among  all  the  known  fiifible  metals,  tellurinm  po(> 
fefles  the  kaßfpecific  gravity y  which  to  that  of  water  is  onl/ 
^  6,185  to  i>ooo. 

3)  Tellurium  belongs  to  the  nutals  of  eafj  fufitn^  or  10 
other  words,  to  thofe  whl^h  fiife  before  ignition. — ^At  dte 
fame  degree  of  heat  it  melted  later  than  lead,  but  fooner 
than  antimony. 

4)  Upon  charcoal,  before  the  blow^pipe,  it-  infam 
with  a  violence  refembling  detonation,  with  a  vivid,  light- 
blue  and  on  the  edges  greenifli  flame,  and  entirely  flies  off 
in  vapours  of  the  appearance  of  a  grey  white  fmoke  j  which 
invefls  the  charcoal  in  the  mod  contiguous  places  with  % 
white>  but  the  remoter  ones  with  a  bluifh  coating,  and  is 
alfo  particularly  diflinguiihed  by  the  fomewhat  naufeous 
radifly-like prull  which  it  emits.  If  the  blowing  be  difcon- 
tinned,  before  the  whole  of  the  metal  is  vaporized,  the  fur- 
face  of  the  remaining  metallic  globule,  which  continues  fluid 
for  a  confiderable  time,  congeals  with  a  dendritical  and 
ftriatcd  appearance,  and  commonly  acquires  a  tarniih  of 
variegated  colours  like  the  peacock's  tail. 

5)  By  mercury  the  metallic  tellurium  Teems  to  be  but 
weakly  aitra6icd. — One  part  of  it,  rendered  fluid  with  i 
gentle  neat  in  a  crucible,  formed  no  perfed  amalgam  with 

five  parts  of  mercury,  but  only  a  mingled  mafs  of  detached 
mercurial  globules,  and  re-indurated  grains  of  tellurium. 
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Impart  of  tellurium  in  powder  heated  upon  charcoal« 
B  a  fmall  glafs-retort,  with  fix  parts  of  mercury, 
d  after  refrigeration  to  have  united  into  an  amalgaö 
cryftaltine  furfacc.  But  it  was  found,  that  the  mcr- 
bad  raken  up  little  or  nothing  of  the  tellurium  j  and 
the  latter  had  only  covered  the  furface  of  the  fommf 
B  form  of  minute  fcales, 

)  When  fiifcd  in  a  gentle  heat  with  an  equal  quanti^i 
ilphur^  it  forms  a  lead-coloured,  llriated  mineralization, 
lis  compound  be  heated  to  ignition  in  a  fmall  retort,  part 
he  fulphur  becomes  fublimed,  and  fettles  in  the  neck  of 
retort  as  a  compait  black-brown  mafs.  A  little  of  this 
jn  fire  upon  a  cold  piece  of  charcoal,  burned  quietly 
lia  greenifh  flame,  and  left  upon  the  coal  a  thin  me- 
ic  coating  behind.  At  the  bottom  of  the  retort  the  ful- 
ratcd  tellurium  appeared  as  a  fteel-grcy,  only  half  fufed, 
}us  mafs  of  a  moderately  metallic  fplendour. 

I  With  nitric  acid  the  tellurium  yields  a  limpid,  eolour- 
Iflblution,  which  is  not  rendered  turbid  by  water.  la 
concentrated  folution  there  are  found,  after  fome  time, 
tc,  very  flender,  light,  needle-lhaped  cryßals,  which 
UHonly  form  a  dendritic  aggregate. 

t 

P  J/uriV/iV  acid,  on  the  addition  of  a  little  nitric  af  id. 
Mi  a  fimilar  clear  folution  of  this  metal.  This  faturatcd 
ition  is  decompofed  by  dilution  with  water,  and  the  tel- 
c  oxyd  falls  down  in  the  ftate  of  a  white  powder,  but  is 
in  almoft  entirely  diflblved  upon  repeated  afFulions  of 
■e  water.— If  on  the  contrary  the  concentrated  folution 
iiluted  with  fpirit  of  wine  inftead  of  water,  and  if  the 
ripitate,  which  is  produced,  be  edulcorated  with  the 
c  mixed  fluid,  little  telluric  oxyd  or  none  at  all  remains 
he  folution.  However,  fuch  precipitate  obtained  merely 
[  ^1 


f 
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bjr  means  of  water  or  ardent  fpirit,  muft  not  be  confidod 
ss  a  pure  oxyd  of  tellurium,  fince  it  is  ftill  combined  with 
m  iinall  quantity  of  muriatic  acid. 

9}  If  upon  a  fmall  portion  of  tellurium  one  hundred  tiocs 
its  weight  of  concentrated fulpburte  acid  he  poured  in  a  doU 
veflel  of  glafS)  without  heat,  «the  acid  gradually  acquires  1 
tinge  of  a  fine»  deep  amethyftine  red.  On  the  addition  of 
Walter,  this  colour  difappears,  and  the  fmall  quantity  of  the 
metal  diflblved  feparates  in  the  form  of  black  flocks.  Hoty 
Jikewife^  deftroys  this  red  colour  of  the  folution,  and  the 
difToIved  portionof  the  metal  is  precipitated  as  a  white  oz|i 

10}  On  the  contrary,  when  the  fulphurtc  acid  is  pr& 
viouQy  diluted  with  2  or  3  parts  of  water  and  combined 
with  fome  drops  of  nitric  acid,  it  diflblves  a  larger  portion 
of  the  metal.  1'he  folution  has  neither  any  colour,  nor  is 
it  decOmpofed  on  the  addition  of  water. 

IX )  Alkaline  falts  precipitate  the  telluric  oxyd  froqi  its 
acid  folutions  of  a  white  colour,  and  the  precipitate  is  agaia 
ibluble  in  all  acids  without  the  neceiHty  of  adding  nitric 
acid.  If  in  fuch  precipitation  a  greater  proportion  of  alka* 
line  fait  be  ufed  than  is  requifite  for  the  neutralization  of  the 
acid»  the  precipitate  is  again  entirely  diflblved  by  the  car- 
bonated as  well  as  cauftic  alkalis. 

Hundred  grains  of  tellurium  were  diflblved  firft  in  nitro- 
muriatic  acid,  and  then  in  liquid  cauftic  pot-a(h  or  foda, 
and  from  this  laft  folution  again  precipitated  by  muriatic 
acid :  mofl  carefully  obferving  the  point  of  (aturation.  The 
telluric  oxyd  thus  obtained,  having  been  wafhed  with  a 
mixture  of  water  and  fpirit  of  wine,  and  dried  in  a  low  heat, 
weighed  120  grains. 

12)  The 
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pr2)  The  acid  Tolutions  of  this  metal  arc  not  at  all  preci- 
Bitcd  nor  rendered  lurbid  hy  treatment  vrhh  pure  Prußan 
fi«ii :  a  remarkable  property  of  teltuiium,  which,  ho<v- 
,  it  poJlf^n'es  in  comtiiun  with  gold,  plalina  and  anti- 
Inony. — But  in  thefc  experiments  as  well  as  in  the  follow- 
Ing«  it  is  ncceflary  to  fuper-faturate  the  folutiotis  with  % 
lictle  excefs  of  the  acids,  in  order  that  (hey  may  be  diluted 
■ritb  4  or  6  parts  of  water  without  being  readered  turbid. 

B13)  &y  alialine  fulphurels  telluriuni  is  thrown  down  of 
a  brown  or  hlaclcifh  hue,  according  to  the  greater  or  lefs 
degree  of  its  faturaiion  wJlh  oxygen.  Such  fulphurated 
precipitate,  when  placed  upon  charcoal  after  deliccation, 
burns  with  a  pale-blue  flame  as  already  mentioned,  and 
both  the  fulphur  and  the  metal   arecoiifumed  at  the  fame 

('  le. 
^4)  Tt'i^ure  of  galls  prodi 
How  precipitate. 
15)  Zinc  and  imti  precipitate  the  tellurium  from  its  fo- 
lution  in  acids  in  the  metallic  ftate,  in  the  fliape  of  blackifh 
Aoclcs,  which  by  trituration  acquire  a  metallic  Juilre. 
Thefe,  heated  with  the  blow-pipe,  u;ion  charcoal,  direflly 
unite  into  metallic  globules,  emitting  a  white-grey  vapour, 
and  burning  with  the  mentioned  light- blue  flame  of  a  grcenifh 
caft  on  the  exterioyr  parts.  Tin  and  antimony  reduce  it  in 
the  fame  manner  to  the  rcguline  liate  from  Its  folution  in 
the  muriatic  acid.  Its  precipitation  by  the  latter  yields,  be- 
fides  other  arguments,  one  of  the  moft  evident  proofs,  that 
(his  new  metal  is  not  difguifcd  antimony  as  once  has  been 
imagined.  Phefphorus,  if  put  into  a  muriatic  folution  of 
tlluriumf  is  gradually  coated  with  metallic  laminae. 


a   flocculcnt,    ifabella- 


16;  Oxyd 
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i6)  Oxyd  of  Tellurium  heated  upon  charcoal  with  (ll 
blow-pipe,  is  reduced  with  a  fotnewhac  vehement  effer* 
vefcence,  fpecdily  converted  into  vapours  and  coDfumcd  bf 
bttmlng.  But,  on  the  contrary,  if  heated  in  a  rinall  gU&< 
letKt,  it  fiife,  and  upon  refrigeration  exhibits  a  ftni^ 
yellow  cxtlour  and  ftriated  texture. 

The  confidenttoo  of  thde  chemical  properties,  I  iiR»> 
gtne,  may  be  fully  fufficient  to  cAablifli  this  foffil  as  a  pecu- 
liar, diftinä  mcCat,  eflentially  different  from  every  «ber 
metallic  fuhftance  hitherto  known.  But  as  feveral  of  thcfi^i 
properties  have  already  been  noticed  in  the  crude  fofRI,  ind 
Sated  to  the  Public  by  Mr.  MulUr;  it  is  to  him  that  the 
serit  belongs  both  of  having  fitß  fufpcded  in  it  a  new  dit 
tiaä metal,  xndofharing  rendered  its  exiftencc  protbbk. 


Jurum  Graphicum.  (Schrifterz.) 

Among  the  Tranfylvanian  white  galdsret,  as  they  are 
oiled,  is  the  Jurxm  graphicum-,  from  the  mine  Frandfa!^ 
K  (>^a*«n)w,  particularly  diilinguifhed  as  a  feparatc  fpecie» 
of  the  ore  of  tellurium  >  not  only  by  its  external  charto"^ 
ten,  but  alfo  by   the  larger  proportion  of  gold  which 
C«ut3iins. 

It*  colour  is  a  tin  white  with  a  fliade  of  brafs-yetlow^ 
It  (H^ActTes  a  (trong  metallic  lußre,  and  is  moft  frequeiitljlt 
CUiD^fcd  of  comprefTed,  fial,  prifmatic  cryßals ;  whici 
evvnnwnly  by  their  oppofitc  directions,  exhibit  a  delin«^- 
n^<it  («tabling  ^urkifh  letters,  and  thus  gav(?  rife  to  it& 
duiomiiution  of  aurum  graphicum.  It  generally  occurs  in^ 
thia  biyetS  upon  a  grey  quarz,  in  the  clefts  and  ^ITures  of  a 

^luilb. 
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ifh-grey  argillaceous  porphyry,  in  which  lithomarga  is 

emiiiated. 


As  the  pure  cxyftals  of  this  ore  arc  but  fparingly  imer- 
rfed,  1  could  not  obtain  more  than  15  grains  from  fcveral 
cimens,  notwiihflanding  that  I  was  very  careful  in  col- 
ting  them. 

I)  Five  grains  of  thofe  cryflals  previoufly  reduced  to 
vder  were  cxpofcd  to  the  adlion  of  the  hlow-pipe  in  a 
'ity  made  in  a  charcoal-     In  the  moment  they  came  iu 
tta£t  with  the  point  of  the  flame,  tbey  began  to  evaporate 
ch  the  phenomena  peculiar  to  tellurium,  and  left  a  Hie- 
lte globule  behind,  which,  on  being  re-melted  with  a 
itrate  of  potafli,  weighed   2  grains.     This  globule 
ben  alloyed  with  5  grains  of  filver^  and  reüned  in  the 
al  way  of  quartation  by  means  of  nitric  acid,  yielded 
and  a  half  grain  of  gold.     The  filver  precipitated  from 
nitric  folution  by  copper,  has  acquired  ^  grain  of  ad- 
lonal  weight. 

a)  The  other  tm  grains  of  thofo  pure  cryftais  when 
lolvcd  in  mtre-muriatic  acid,  left  muriate  of  filver  be- 
id,  the  quantity  of  which  was  equivalent  to  one  grain 
reguline  filver.  From  this  folution  the  telluric  oxyd 
»s  leparated  by  affufing  a  mixture  of  water  and  ardent 
.r!t:  and,  when  the  oyxd  had  been  colle£led,  the  gei^ 
fas  precipitated  by  fulphate  of  iron.  Its  weight  after  ig. 
in  zmounted  to  full  three  grains. 

3]  In  various  places  of  the  ftony  matter,  from  which 
icfe  cryflals  have  been  feparatcd,  I  found  more  of  them 
eiy  finely  interfperfed.  Such  richer  parts  of  the  foffil  were 
ileäeJ,  grcund  tioe,  by  clutriation  fcparaied  from  the  lighter 
Uejgn  ouueis  and  thus  brought  to  a  fmailer  compafs.  The 
'waOied 
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/inflied  ore  thus  cibtwied  equipoifed  136  gmnSf  awl  w* 
examined  in  the  way  as  follows.  V: 

• 

a)>  It  was  not  aäeCiipon  by  the  muriatic  acid  widi  whkh 
it  was  digeftedy  until  after  the  addition  of  nitric  acid  ia 
final  1  portions.  After  it  had  been  dfgjefted  during  a  fuf* 
ficient  time  it  was  filtered,  and  the  refidue  upon  the  paper 
clixiviated  with  water  acidulated  with  muriatic  acid.  Its 
weight)  after  drying  in  a  warm  temperatures  was  lOf 
grains» 

« 
h)  This  refidue,  confifting  of  quarts,  being  heated  in  a 

final!  crucible  (hewed  no  trace  of  any  fulphureous  ii^re- 

dient»    I  mixed  it  with  five  times  its  weight  of  carbonate 

of  ibda,  and  melted  it.    The  refrigerated  maft^  when  St 

fidved  ]fi  water,  left  three  grains  oißher  behindtf 

c)  The  folution  a)  together  with  the  edulcorating  floU 
was  concentrated  by  fvaporation,  and  after  this  largely 
diluted  with  fpirit  of  wine.  By  this  management  a  whito 
oxyd  of  tellurium  immediately  feparated  ;  which,  after  the 
fupernatant  liquor  had  again  become  clear,  was  colleäed 
on  the  filter,  wafhed  with  ardent  fpirit,  and  dried.  H^v«* 
ing  been  a-fre(h  diflfolved  in  muriatic  acid,  and  the  folutioa 
diluted  with  as  much  water  as  it  would  talce  up  without 
becoming  turbid,  a  poliihed  piece  of  iron  was  introduced. 
The  metallic  \ellurium^  precipitated  in  black  flocks,  weighei 
mneteen  and   a  half  grains. 

d)  The  portion  of  ^^rf  contained  in  the  remaining  part 
of  the  folution,  and  the  quantity  of  which,  after  ignition, 
amounted  to  nine  and  a  half  grains^  was  precipitated  by  dif* 
folvcd  fulphate  of  iron. 

From  this  near  agreement  of  the  refults  of  the  three 
difierent  methods  of  inveftigation,  we  are  allowed  to  con^ 

dude 
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that  the  aurum   praphicum   contains     in    the  hui^ 


R/guline  Tellurium    .....  i  . 

Gold     

Silver 


60 

30 


|?n  the  Yellow  Auriferous-Ore.   (Gelberz.) 


^  yellow  aurifercus-ere  hom  Nagyag,  which  furniiheil 
iibjcdl  of  the  prefcnt  analylls,  is  of  a  lilvcry-whiCe 
verging  into  the  brafs-ycUow  j  occurs  maOtvc,  or 
Xarfely  diireinin3.ted  i  and  Is  pervaded  by  quarz  and^ 
alcite,     (Braunfpath). 

^  Fsur  j^unf/r^i^  grains  of  this  ore,  freed  from  its  tiutrir 
much  as  polTtble,  were  digcßed  in  a  sand-heat  with 
«nW,  which  attacked  it  with  vehemence.  The  di- 
;ion  being  accompli fhed,  the  acid  was  decanted,  and 
undiiToSvcd  refidue  again  digefted  with  a  new  portiun 
be  lame  acid  ;  but  this  would  no  more  act  upon  it. 

}  The  colourlcfs  folutidn,  feparaled  from  the  rdidus 
meaas  of  filtration,  I  combined  with  wuriatic  acid  until 
turbidity  ceafed.  The  white  precipitate,  left  on  the 
ir  and  dri«d  had  51  grains  of  weight.  On  being  boiled 
h  a  large  quantity  of  water  it  diflblved,  excepting  8 
ins  confifting  in  murialed  filver,  which,  by  reduÖion, 
räedßjr  grains  of  filver  in  the  metallic  flatc. 

)  Thofe  4.3  grains  of  the  mentioned  precipitate,  which 
>n  ditlolved  b),  fhootcd,  on  evaporating  the  liqwor» 
gtaduaily 


» 
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wafhed  ore  thus  obtained  equipoifcu   1^6—     - 
examined  in  the  way  as  follows.  ?• 

a>  It  was  not  aaedupon  by  the  mur:,.  ■ 
it  was  digcftcd,  uiiril  after  the  »Jdir^n'-l'^i  **"='>  "M  I 
final  1  portions.  After  it  had  bc«n  *-  poured  mariatu  it 
fidenc  time  it  was  filtered,  and  chr  -  -  '^inr  greeniJh- 
eiixiviated  with  water  aciduJated  c»  -^=''  ''''*  t-'c^OiKiH,  p 
weight,  after  drying  in  a  warm  ^=^c,  refplcndcni  ff 
grains.  -  sMtix :  and  it  thus  o 

smre  of  thcfc  ok(, 
b)  This  refidue,  confifling  .■»  -■  -^-  On  the  additionof 
fmall  crucible  fhcwcd  no  uat»  -  s^iliffolved  dircflly.  T 
•Jient.  I  mixed  it  with  i\\~*<  '  *'~<^i  from  the  folucioB 
offoda,  and  meJtcd  ic. 
fulved  in  water,  left  tbrf. 


cj  The  folucion  ; 
was  conceiitr.i;eil 
dilated  withfiu::' 
oxyd  of  tellürii. 
fupcrnatant  liü  ] 
on  the  filler,   v 
ing  been  a-frcüj 
diluted  with  ii'i   . 
becoming  turbi' 
The„u,.,/..   .'   . 
nlmteen  ji:  . 
d)   Th.  ,■ 
of  the  July 
amounted  ' 
folvcd  full' 

From   : 
\  different  t. 


^M  *rith  that  nitric  folini 
**  ^«n  obtained  c),  and 
'vaienj  muriate  of  lead;  wl 
*c3Kly  diluted  muriatic  i 
-i"»  »I  grains,  eqiiivalenti 

.;"Jic  concentrated  folution 
_  »Is  adiJcJ,  to  an  excets 
--.  jwn  precipitate  fell  down 

.  -  sad  been  fepaiated  from  i 

.    iceiJ  with  muriiitic  add, 
3i=i  formed,  afreft  rcdiffdl 
,  i-lution,  mixed  with  fudt 
t:  Jone  without  caufing  turhi 
■JCed;  by  which  a  quantity  of 
"5  gains,   was  thiown  down 
-.  !^xcuknt  itate. 


3-muriatie 

rllnw  foiution.     This  was 

'    pure  or  caullic  poUafli, 

!    little  j  and  in  the  next 

■  I    ;iivn:iiry,  prepared  in  the  cold, 

long  as  the  gold,  precipitated  from 

a  brown  colour.     This  precipitate 

E  Tiker,  wjifbcd  and  dried;  upon  which 

vith  iis  contents,  was  wrapped  ijp'and 

After  the  paper  had  been  burned  away-, 

E  gradually  introduced  into  the  crucible 

I  cover  the  gold,  and  the  fire  increafcd 

The  well  melted  globule  of  ^aWob^ 

efs  amounted  to  50  grains  and  i. 

Fpwt  of  the  foiution  wliich  remained  after  the 

Vol  the  gold,  was  combined,  in  a    heatofebul- 

i  and  as  to  the  greateft  part  with  a  cauftic  al- 

I  afterwards  completely  neutralized  Wich  carbo^ 

;  blackifh    precipitate    thereby  obtained* 

■vioufly  edulcorated,  was  expofed  to  a  ilrong  red 

S  *fter  this  digefted  with  boiling  nitric  acid.    Only 

I  of  it  fcemed  to  diflblve  ;  but  when  a  little 

H  added  a  complete  foiution  enfued. 

1  i)  Upon  this  nitrated  fluid  I  poured  fulphurie  acid  tfnJ 
kaporated  the  mixture  to  a  certain  degree.  During  this 
wration,  I  perceived  fulphatc  of  lime  gradually  flioot- 
in  needle-form  cryftals,  which  collected,  waflied  with 
fpirit  of  wine  and  deficcated,  gave  41  grains  o^ 
pght.  For  ihefc  we  Imift  put  to  the  account  26  grains 
' earhtnattd  lime. 

\i)  The  remainder  of  the  fluid  was  again  diluted  with 

Iter,  and  combined  with  carbonate  of  foda  in  a  boiling 

■Vol.  II.  c  h«tj 


if        \  IXXIIL  ExMuMaM  «Tikr  ^ 

hut»  Thb  •Ukion  produced  a  copknia  yiiiiiiitrtii 
ufMl  irdhing  and  diying  weighed  €9  gniOH  a 
r  Himinaf inn  provtd  to  be  cmrhmMU  •xpi  9f  mm 
thMg^  with  fomt  admixture  of  iron  and  aluiiiittf. 

m)  The  reiidual  quarxy  matter  of  i/J  wd^ie 
grunt.  When  gently  heSoed,  a  ^T^a^  fulphnreou 
aqppeared:  but  its  weight  was  diminilhed  onljr  about  i 
Upon  this  I  mingled  it  with  four  times  its  quan 
carfaonsted  pot-afli,  and  brought  the  whole  in  a  c 
to  the  ftate  of  fiifion.  After  cooling  it  appeared  as 
paft  mals  of  a  pale  amethyft  red,  which,  (bftened  in 
left  %ßhir  globule  of  lof  grains  of  weight  behind.  ' 
fore»  as  this  globule  had  exifted  in  that  refidue  in  tl 
ti&u  of  muriated  filver,  on  the  account  of  whic 
.gnuns  OMift  bii£ibtniäed  from  the  above  I20f  grai 
tjie  fiune  manner  as  for  the  ingredient  fulpbur  x  graii 
bt  dedttdid ;  ^cre  remain  a^r  this  fubtradion,  xo6 
for  the  quarzoie  matrix.^ 

Whence,  the  edufts  obtained  in  this  analyfis  oi 
tmubtdgrfins  of  the  jflkw  gold  on  mixed  with  its  n 
ate: 

Tellurium      •  .  ►  ^  .     g)    .  .  »  .     85.  grains 

Gold     ......  J.  .    h)     ....     50.  75. 

^^     • cj    29     > 

c)       8     5     ^'' 

Silver b)      6     I       .    .  ^ 

;  I     16.  125. 

m)    lof   3      . 

Sulphur  •.»••..«  m)  i. 

Carbonate  of  Manganefi    I)  .  .  .  .  68. 

■  of  Lime            k)  .  .  .  .  26. 

^arz  .........    mj  ....  106. 

389    87s 
Lois  .  ..  •  •  ,  ,         10     125 

4^ 


s 
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'  However,  fince  the  quar%,  caUareaus  earthy  and  Man- 
wam^ß  belong  only  to  the  matrix  of  this  ore;  it  follows 
aiy,  after  deducting  their  amount  from  (he  whole  matte/ 
nployed,  the  conftituent  parts  of  the  pure  ytllirw  ere,  her« 
c:a.niiiied>  arc  to  each  other  in  the  following  proportion: 

Tellurium     ■     ...  44.  75 

Gold 26.  75 

Lea4       .     .     .     .     .  19.  So 

Sihfr 8.  50 

Sulphur o.  50 


There  occurs  a  variety  of  the  fitlovu  off  in  fomewhac 
broad  radii,  and  of  a  lamellar  texture  and  fiaäure,  in  « 
■ningled  aggregate  of  fmall  cryftals  of  quarz,  of  red  and 
black  niangandian  ore,  and  alfo  moft  frequently  between 
the  laminK  of  the  goUI-ere  from  Nagyag,  As  to  iti  co»- 
ilituent  parts,  it  fecms  to  agree   with  the  preceding:  but 

It  was  not  eafy  to  afcertaln  their  true  proportion,  becaufe 
t  cannot  be  well  feparated  from  the  Nagyag  ore  which  is 
fcry  firmly  concreted  with  it. 
Frv, 


D. 


^uriferous  foliated  ore  from  Nagyag.  (Blattcrerz). 


From  the  preceding  three  ores  of  tellurium,  which  were 
formerly  comprehended  under  the  name  of  white  gold-orcSj 
'*  diftinguiflied  t\\c  ßliateil  auriferous  orefram  I'/agyagiboth 
Vi  ^  chemical  znä  in  a  mineralegical  view.  For  tkis  rcafott 
''fo  it  has  been  introduced  in  the  later  fyftems  of  Mine- 
^logy,  as  a  diAin£l  fpecies  belonging  to  the  genus  of  gold. 
Wirti  the  denomination  Istmllart  or  fnliattd  grey  gold'srt. 
c  2 


'^ 
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asf  of  them  hnbcr  ^pparcL  Tkdbcrj^ak»  wkm  col* 
leded,  were  carefiilij  xiaicd  b7  dropping  npos  thcai  ■!► 
natic  acid,  aod  higUy  dried.  Tbej  wtifjb^d  330  pauf 
Ciipiivalexit  to  248  gnios  of  lead  ia  tbe  rcgidiBe  latB. 


^ 


#}  After  the  coocentratcd  fointioa  had  tins  beea  fired 
from  the  lead,  I  diluted  it  a  littk  with  witer,  and  adU 
to  it  a  large  quantity  of  fpirit  of  wine  as  long  as  any  white 
precipitate  cnfued.  The  miztare  haring  ftood  tor  a  whik 
in  a  gentle  warmth,  I  colleiäed  thtt  precipitate  on  die 
filter,  edulcorated  it  with  ardent  fptrit,  re-difiolved  it  ii 
muriatic  acid,  and  precipitated  it  again  in  the  flaie  of  t 
pure  telluric  oxyd,  by  means  of  cauftic  (bda  and  by  ttnSif 
watching  the  precife  point  of  fittmation.  This  ozyi 
waihed  and  driej,  gave  on  the  hiHance  178  grains,  wiiidk 
correfp^nd  with  14S  grains  of  nguBtu  telluriaau 

f)  For  the  purpofe  of  afcertaining  the  portion  of  goWt 
I  now  reduced  the  fluid,  from  which  the  tellurium  hal 
been  fe:  2 rated,  by  diftiliing  oft  the  fpirit  of  wine  in  a  re- 
tort ;  diluted  again  the  concentrated  folution  with  water; 
and,  laftly,  dropped  into  it  a  nitric  folution  of  mercury 
prepared  without  the  aififtance  of  heat  j  adding  this  nitrate 
until  ro  brown  precipitate  appeared  any  farther,  and  till 
the  white  precipitate  which  fucceeded  the  brown,  no  longer 
changed  its  own  colour.  After  this  the  mixture  was  placed 
in  a  warm  temperature;  where  the  white  precipitate, 
which  was  owing  to  the  nitrated  mercury  added  in  cxccfs, 
again  gradually  difappeared.  The  brown  precipitate,  which 
fell  to  the  bottom  as  a  heavy  powder,  was  the  gold  fought 
for.  When  collefted  and  fufcd  with  nitrate  of  pot-aü») 
\t  gave  a  bead  oi  pure  gold  weighing  41 1  grains. 

g)  The  liquor  was  now  faturated  with  carbonated  foil 
in  ^  boiling  heat.    A  copious  biuiih-grey  precipitate  eo- 

fucd 
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which  turned  blaclt-brown  by  ignition.      Digeftod 

muriatic  acid  it  dilTolved  again  clearly,  and  gave  out 

ygenated  muriatic  acid  gas.     By  combining  this  folution 

1  liquid  carbonate  of  ammonia  to  a  confiderable  degree 

F  fupcr-faturation,  a  grejifti  white  precipitate  was  pro- 

'  duced;    which   colleiflcd,    wa{hed  and  dried   weighed  92 

grains,  and  proved  to  be  a  fomewhat  iron-lhot,  carbonated 

oxyä  ef  manganift. 


h\  The  ammoniacal  lixivium  g)  appeared  of  a  blue 
colour.  After  being  fuperfatu rated  with  futphuric  acid, 
by  which  it  was  again  rendered  colourlefs,  a  fmall  plate  of 
polillied  iron  was  introduced,  and  the  vclTcl  put  in  a  warm 
place.  The  iron  became  gradually  coated  with  ceppv, 
the  weight  of  which  after  drying  vxifix  grains. 


Therefore  the  lOOO  grains  of  the  Ncgyag  foliated  auri- 
ftrous  art  employed  in  this  analysis,  were  decompofed  into  : 


■a) 
<') 
0 

c) 

Cipptr h) 

Sulphur b] 

Oxyd  af  mtniancfi     g )  ■ 


Ltai  .  .  . 
TfUurium  . 
Gold  .  .  . 
Silver  .  .  . 


I 


248      J 
148 

41.    SO 
2.     50 


92 

437 


98, 


But,  ßnce  the  two  lift  mentioned  articles  belong  merely 

to  the  matrix,  which  is  a  mixture  of  quarz  and  red  nian- 

(KneTian  ore,   and,  therefore,  cannot  be  reckoned  among 

^L  .  c  4  the 
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the  conftituted  parts  of  the  foffil  itfelf ;  it  follows  that  the 
real  proportion  of  its  iagredients  is : 

Lead 54 

Tellurium •  •  •  •  32.    2 

Gold 9 

Silver o.    5 

■•.  popper I.    5 

Sulpbur  •  • 3 


m» 


^.  100 

I 

I  II. 

With  a  view  of  forming  a  precife  efttmate  of  the  ingre- 
dient filver,  ^500  grains  of  the  fame  foffil  were  finely  pul« 
verized,  for  a  fuflicient  time  digefted  in  moderately  ftrong 
nitric  acid,  and  the  folution  combined  with  diflblved  mu^ 

riate  of  foda  5  by  which  it  acquired  a  dilute  milk-colour. 
Kxpofcd  to  a  warm  temperature  it  again  became  limpid  and 
depofited  a  white  precipitate,  which  was  muriated  filvcr, 
and  by  reduöion  with  proper  care,  yielded  a  bead  of  ß^ 
ftlver  of  the  weight  of  I J  grain, 

III. 

Another  portion  of  that  lamellar  auriferous  ore  from 
Nagyag,  but  concreted  with  a  lefs  quantity  of  the  matrix 
than  the  former,  I  fubjefted  to  the  analyfu  in  the  humi 
way  \  merely  with  a  view  of  difcovering  its  contents  in 
gold  2in^  ftlver. 

Two  hundred  grains  of  it  were  digefted  with  nitric  acid) 
till  no  farther  attack  was  perceived.  The  colourlefs  folu- 
tion obtained  was  neutralized  with  muriated  foda,  which 

produced 
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produced  a  white  precipitate  ;  and  after  this  it  was  diluted 
yr'uh  more  water  and  boikd.     The  muriate  of  fUver,  left 
Ülind,  gave  when  reduced  half  a  grain  oifther. 

f  I  now  digeftcd  the  remaining  part  of  the   foflll  with 
nitro-muriatic  acid,   till  the  whole  was  diffolved,  except 
the  filex.     Upon  this  I  diluted  the  folution  with  water, 
ültered  it,  and  dropped  into  it  a  folution  of  fulphatc  of 
iron.     The  lold,  precipitated  by  this  means,  waftied  and 
heated  to  redncfs,  weighed  13^  grains. 

In  confequence  of  the  chtimcal  invf/tigatiani,  which  I 
|ve  here  communicated   to  the  Public,  and  which  I  have 
Iferal  times  repeated  with  fome  variations  in  the  procefs, 
hope  to  have  fufEciently  developed  the  hitherto  not  well 
iderftood  or  problematic  nature  of  the  auriferaus  ares /rem 
Vanfihanhy    as  well  as  to  have  fully  demonftrated  the 
üflence  of  the  w^tu,   diJlinU  mttal  which  they  contain- 
;  is  now  left  to  the  induftry  of  Mineralogifts  and  Chcmifts 
<  afceriain :  whether  the  Tellurium^  by  which  name  I  call 
B^  new  metal,  may  alfo  occur  in  other  places,  or  whether 
ought  to  be  confidered  as  a  gift,  with  which  nature  has 
■■(Itt/ivily  endowed  the  Tranfylvanian  gold-mines. 

: 
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CHEMICAL   ANALYSIS 


OP    THE 


SULPHURATED  OXYD  OF  MANGANESE. 

(SCHWARZEKZ.) 

From  Tranfylvania. 


SESIDES  that  red  ore  of  manganefe,  which  in  various 
Ibrms  and  with  different  (hades  of  colour  conftitutes  a 
principal  matrix  of  the  Tranfylvanian  auriferous  and  tel- 
luric ores,  there  alfo  occurs,  chiefly  at  Szekeremby  another 
fpecies  of  ore  known  by  the  name  of  Black  ore  (Scwarz- 
grz)  or  Black  Blende ;  of  which  the  following  arc  the  ex- 
ternal charadlers. 

Its  colour  is  a  medium  between  the  browniß  and  the 
iron-black. 

Moft  commonly  it  is  found  majßve ;  it  is  alfo  frequently 
crofTed  by  the  red  manganefian  ore  in  veins  and  alternate 
layers. 

It  is  rcfplendent  of  a  femi-metallic  luftre.     Frafture  «»• 
even^  of  a  fine  grain,  and  in  a  certain  direftion  indiftinflly 
foliated» 


By 


Sulphurated  Oxyd  of  Manganefe.  af 

By  ifce  blow  of  the  hammer  it  burfts  into  indeterminate 
angular  fragmcnli  of  not  very  obtufe  pdgcs.  Not  tran- 
sparent. 

On  t\xjirtak  it  exhibit^  a  deep  br/jfi-yelkvj  colour,  very 
jnuch  paffing  to  the  green,  and  is  atmaft  campUtiJy  dulK 

It  is  fofly  approaching  to  the  degree  of  femi-hardnefs, 
^nd  conGderably  mid*.  Its  fpecijic  gravity  I  found  to 
be  3.  950. 

Mr.  MiiUtr  di  Reichenßein  was  the  firft  who  mentioned 
this  foflil  under  the  name  of  Black  Blende  ;  but  from  his 
experiments  he  fuppofcd  it  to  be  Manganefi  contaminated 
with  a  metallic  fulphuici-|-.  At  the  fame  time  Bindheim 
examined  this  fubftance,  and  alTerted  its  conftituent  parts 
to  be  Manganefe^  Sulphur^  Iran,  and  SilUeeut  earth  %. 

But  fince  this  mineral,  which  conftituted  a  peculiar 
fpecics  of  the  genus  manganefe,  does  not  appear  to  be 
generally  known;  I  imagine  to  render  Tome  fervicc  by 
publUhing  the  refults  of  my  experiments  concerning  it. 


•  By  the  lerm  milJ,  the  German  Mineralogifis  underfland  that 
degree  of  cohefion  of  the  particles  of  a  foflil,  which  do«s  not 
lender  them  entirely  unmoveable ;  to  that  this  expreinoti  indicates 
a  medium  betwern  ir;»/rR0  and  dylfitiij,  as  is  itiOanced  in  the 
galena,  vitreous  copper-ore,  molybdena,  &c.  See  Emerling's  Syf. 
tim  der  aaeßtrt«  Kennxe'tcben  der  Faßlien,  which  thetraonator  of 
this  <^oA  intends  to  render  Engüih, — Traiid. 
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+  PhyJieaUfebt   Arbfiien   des  e 
t  Jahrg.  1784:  Pag.  86. 

X  Schriften  der  Berliner  Gefellefchaft  naturforfchender  Freunde, 
yol.  V,  1784.  Pag.  «.. 
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A. 


One  hundred  grains  of  the  above  ore  were  ftrongljr 
ignited  in  a  fmall  glafs-retort,  conneded  with  the  pneu- 
matic mercurial  apparatus.  The  neck  of  the  retort  wis 
Ibund  lined  with  nothing;  elie  but  a  hardly  perceivable 
aqueous  dew.  The  gas  that  had  pafled  ovelr  was  pure 
iorbonic  acid  gasy  without  any  trace  of  fulphurated  hydro- 
gen, and  amounted  to  7  cubic  inches,  or  about  5  grains  in 
weight«  The  remainder  of  the  ignited  ore  has  undergone 
po  change  that  could  be  obferved. 

B. 

«)  Another  hundred  grains  of  the  fame  foffil  were  corcrcJ 
l>y  degrees  with  a  moderately  ftrong  nitric  acid.  As  often 
as  any  part  of  this  folvent  was  poured  upon  it,  a  violent 
a^ion  took  place,  accotnpanied  by  efFervefcence,  and  the 
extrication  of  fulphurated  hydrogen  gas.  The  mixture 
was  at  Rrft  turbid  and  brown  ;  but  on  afFufing  the  lad 
portion  of  the  acid  it  became  yellowifh-milky,  much  heat- 
ed, and  emitted  white  vapours,  which  lined  the  neck  of 
the  mattrafs  with  a  yellow  fulphur^us  coating :  and  the 
fulphur,  which,  at  the  beginning,  feparated  in  detached 
delicate  flocks,  coalefced  into  a  yellowifh  grey,  tenacious, 
porous  mafs. 

h)  This  mafs,  when  feparated  by  filtration,  waflied  and 
dcficcatpd,  weighed  16  grains.  On  being  moderately 
heated  upon  a  teft,  it  fufFered  a  lofs  of  5  grains,  whick 
were  fulphur  burned  off.  The  refidue,  treated  afrefh  with 
nitric  acid,  now  dilTolved  j  leaving  \  grain  more  of  fulphui:. 

c)  The 


Sulphurated  Oxyd  of  Mangancfe. 

t)  The  filtered  folution  poflencd  a  pate  rcddiOi  colour,  but 
■»as  entirely  deprived  of  it  by  dilution  with  water.  To 
one  half  of  it  I  ^ded  a  lixivium  of  fduyfic  foda.  The  ox  yd 
of  manganefc,  precipitated  by  it,  very  foon  acquired  a 
brown  tinge  by  expofurc  to  air.  The  other  half  of  the 
Solution  I  precipitated  by  means  of  carbonated  foda,  %bA 
the  manganellan  oxyd  thus  obtained  preferved  its  whitiik 
colour  unaltered  in  the  air ;  becaufe  the  carbonic  acii 
already  combined  with  it,  prevented  it  from  attradlinj; 
more  oxygen  from  the  atmofphere. 


k 


c. 


a)  Upon  one  hundred  grains  of  the  pulverized  mangii- 
nefian  fulphurct  I  poured  nitric  acid,  weakened  with  twice 
its  weight  of  water,  and  equipoifed  the  veffel  together  wii^ 
its  contents.  Here  the  fulphurated  hydrogen  gas  was  dif- 
cngaged  without  heat ;  and  that  portion  of  it  which  efcaped« 
occafioned  a  lofs  of  34  grains  of  weight.  What  hai 
remained  of  the  feparated  fulphur,  floated  upon  the  folution 
in  the  form  of  brown,  light  flocks.  The  refiduc  colleäed 
911  the  filter,  weighed  3j  grains  after  drying.  When 
leratdy  heated,  only  J  of  a  grain  of  fulphur  burned 
ay.  The  refidue  now  entirely  dilToIved  in  nitric  acid, 
:cpt  %  grain  of  fulphur,  and  a  few  grains  of  quar«  hardly 
:h  notice. 

i)  When  1  precipitated  the  filtered  pale  rofe-fcd  folu- 
jljon  by  carbonate  of  foda,  no  efFervefcence  cnfued.  Th# 
rccipitatcd  oxyJ  appeared  of  a  bright  Hate-grey ;  but,  evea 
Irbile  yet  moift,  it  lo.l  this  colour  again,  and  turned  white 
[by  being  expofed  to  the  air  on  the  filter.  This  colour,  it 
f  probable,  arole  from  a  flight  portion  of  the  fulphvrated 
,  which  Itill  adhered  to  the  precipitate,  and  was  after- 
nrds  expelled  by  iheprocefs  of  vvalbing.      Of  this  car- 
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bona  ted  oxyd  of  manganefey  dried  in  the  atmo^bere,  the 
weight  was  145  grains;  but  after  it  bad  been  fironglx 
^nited  in  a  (mall  reto^>  to  which  a  reoetver  wis  joinedy 
k  weighed  8a  grains«  The  ignited  oxyd  retained  its  while 
colour,  while  die  veflel  was  kept  clofed>  except  that  its 
fiu:£u:e  had  a  brown  tinge. 

c)  To  this  ignited  oxyd  were  added,  before  it  ooobd| 
41  grains  of  fulphur»  and  the  retort  being  conneded  widi 
a  receiver  brought  to  ignition  in  a  fand-heat.  After  re- 
frigeration the  excefs  of  fulphur  was  found  fublimed.  The 
refldue  weighed  98  grains,  and  had  a  faint  green  colour, 
refembh'ng  that  with  which  the  fpecimens  of  the  foffii  itfelf 
iifually  become  coated  when  long  expofed  to  the  atmo> 
Iphere.  This  artificial  fulphurated  oxyd  of  manganefe  diC« 
iblved  in  dilute  nitric  acid,  like  the  crude  natural  fulphuret 
6i  this  metal,  with  efFervefcence  and  development  of  ful- 
phurated hydrogen  gas.  In  this  experiment  hardly  any 
portion  of  concrete  fulphur  remained. 

D. 

Another  clear  folution  of  this  black  mangancfian  ore  in 
nitric  acid  was  evaporated  in  a  retort  to  perfe<ä  dryncfs  1 
it  foamed  very  much  towards  the  end  of  the  proccfs,  and 
emitted  deep  red  nitrous  vapours.  The  refidue  looked  lib 
an  iron-grey,  folid  mafs,  in  part  poflefled  of  a  metallic 
luftre.  It  was  manganefe  completely  faturated  with  Gfj" 
gcn^  at  the  expence  of  the  nitric  acid  employed. 

E. 

The  muriatic  and  dilutcfulphuric  acids  diflblve  this  mineral 
as  eafily  as  the  nitric.  Thefe  folutions  are  attended  with 
effervefccnec  and  extrication  of  fulphurated  hydrogen  gas» 

m 
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k  of  a  pale-red,  and  yield  after  filtration  by  the  zd- 
pf  carbonated  alicalies  a  pure,  whitej  carbonated 
t  inanganere,  which  turns  black  by  ignition  iti  an 
K>  When  in  thii  Hate,  it  is  abfolutety  infoluble  la 
pd :  but  a  perfect  and  colourlefs  falution  is  obtained 
ifoon  as  a  little  fugar  is  added.  PniHian  aUali  af- 
Hth  this  foluiion  a  pale  precipitate  refcmbling  in 
Ac  bloflbtns  of  flax,  or  only  a  whitifh  ore,  accord- 
die  various  degrees  of  oxydation. 


JBUgh  during  the  folution  of  this  ore  in  acids  a  con- 

le  quantity  q{ fulphuraud  hydragm  gas  is  always  given 

et  I  confider  it  as  an  error  to  fuppofe,  that  in  this 

L  (which  is  alfo  to  be  underftood  of  any  other  fp^ 

ore  where  this  gas  is  obtained  on  their  folutions  in 

Inid   way),     the    fulphurated    hydrogen    had    prc- 

in  it,  and  to  enumerate  it  among  its  conilituent 

There  cannot  be  any  doubt,  but  that  this  compound 

itcd  only  during  the  procefs,  and  at  the  expcnce 

ion  of  water  which  is  then  decompoled.     It  is  alfo 

reafon,  that  no  trace  of  it  was  dilcovered  in  the 

id  gas,  expelled  from  this  mineral  by  the  alGfi- 

hcat  A).     This  affertion  is   ftill  more  corroborated 

^tfif.     For,  in  the  artificial  re-compofition  of  thi* 

by  combining  its  recently   ignited  oxyd  with  fiiU 

I.e.),  no  portion  of  hydrogen  was  made  an  ingre- 

lajld  notwithfianding   this,  that  combination  yielded 

addition  oracid<;.  In  the  fame  manner  as  the  native 

the   fulphurated  hydrogen    gas   fo  abundantly,    that 

the  accompiiOied  folution  hardly  any  perceivable 

fulphur,  Til  fubAaace,  remained. 


Therefore^ 


I 
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Therefore,  fince  befides  the  oxyd  ofmangan^^  Aedartsmi 
ätdd  and  fulphur^  no  other  eflential  conftituent  port  was 
dffcovered  in  this  analyfed  foffil,  its  proportion  of  ful- 
phur  is  eafily  determined  from  that  of  the  two  firft  men- 
tioned component  parts :  allowing»  however,  %  per  cent. 
for  the  ufual  lofs  in  fuch  proceflet.  Accordingly,  the  maf- 
fiocy  purey  fulpburated  oxyd  •/  manganefe  from  Szeiermkf 
oonfifts  of: 

Oxyd  of  Manganefe  foluble 

in  nitric  acid     •     •     C.  b)     •  •  81  parts. 

Carbonic  acid    .     .     .     .     A.)      .     .  5 

Sulphur      .....       F.)     •     •  J I 

98 

Concerning  the  traces  of  quarz  and  iron  in  the  pare, 
feleäed  fpecimens  of  this  foiCI,  I  found  them  too  flight  to 
deferve  being  put  in  the  account. 

As  little  notice  alfo  have  I  taken  of  its  contents  in  isli 
2nißlver.  According  to  Mr.  Müller y  one  hundred  pound  of 
the  foffil  may  be  faid  to  contain  one  ounce  of  filver  alloyed 
with  gold,  of  which  alloy  one  marJ^y  or  eight  ounces,  yielci 
24  dcnicrs  of  fine  gold,  (about  472  grains  Englifh  tro/, 
and  confcquently  59  grains  in  icolb.  of  the  foffil).  Bu^ 
as  I  difcovered  a  flight  indication  of  filver  alloyed  with 
gold,  in  only  one  fingle  fpecimen,  and  none  in  the  others; 
fuch  admixture  of  thefe  noble  metals  is  to  be  confidered  irf 
this  mineral  as  merely  cafual. 
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LXXV. 
CHEMICAL   EXAMINATION 

OF 

TUNGSTATE  OF  LIME. 
(Scheelium  by  Werner.) 


late  of  Lime fromSchlachenwalde  in  Bohemia. 


ING  the  numerous  merits,  which  immortalixe  the 
B  of  Schitle,  is  an  eminent  one,    the  difcovery  of  a 
liar  meulljc  fubftance  in  the  tungflaU  af  iime,  ot  ore 
ingfteni  a  foilil  which,  till  his  time,  had  been  clalTed 
with  the  ores  of  iron  or  with  the  tin-ores.     From 
periments,    in   which   he  has    employed  the  pearl- 
variety  from  the  iron-mine  of  Bitfitrg,  in  Sweden, 
jlowing  appear  to  have  been  the  conJtituent  parts 
(Fed. 

Oxyd  af  Tunken 65 

himt 31 

Siltx 4 


'  minerahgitat  eiemtttary  ireaiifrs  sfEmmertlng  And  elberl, 
sncnt  pans  of  ihii  fodil,  difcovcred  by  Svbrele,  arc  faid 
!■  75  tungftenic  aeid,  and  j5.  »j  cakareoui  earth.  Tliis 
II.  D  «rroneciM 


*./;i,,  •     •    ■     .    A.) 

•    •    ■    ■    •     r.) 

=♦  »m.er,  of  B        '"'"'>>•  OM,,, 


Ik 


irmtU 


*■         ^ 
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-ignited  In  a  platina  crucible,  hf  means  of  a  OKrienlti 
encreafed  fire.  The  tungßic  9xyd  which  then  roboS 
behind,  had  the  form  of  a  heavy,  greeniib-jdlow  povfa 
and  weighed  77I  grains. 

Confcquently  the  hundred  grains  here  examioed  of  tk 
calcareous  twngftate  firom  Scblackenwaldc  have  been  decofl 
pofcd  into: 

Yellowtyd§fltungflen    ••••     77-75 

Lime 17.60 

Silex ?• 


98-35 


II. 


Tungßate  of  lime  from  CornxvalL 

The  Czrnlß)  tungßate  of  lime  is  met  wkh  at  Pingillji 
Breagej  where,  together  with  a  yellow  ochre,  it  fcrvcs 
a  matrix  to  a  fibrous  brown-ironftoncy  which  it  perv: 
in  fmall  veins.  Its  colour  in  the  purer  parts  is  white  g 
intermixed  with  brown,  or,  as  it  were,  marbled  :- 
this  genuine  colour  of  the  fo&l  is  defiled,  and  render« 
difcernible  on  many  places,  by  a  blackifli  mangan» 
coating.  It  breaks  maffive  without  any  determinate  fi| 
pofl'efles  a  moderate  waxy  luftre,  exhibits  an  un< 
granular,  and  in  fome  parts  fplintcry  fradure.  It  is  c 
and  eafily  ground  to  an  ifabel la-yellow  powder.— 5p 
gravity,  5-  S/O- 

One  of  its  varieties  confifts  in  a  loofe  aggregate  of 
cr}'ftalline  grains  of  a  light-brown  colour,  in  flat/  1: 

bet 


Tungftate  of  Lime. 
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1  the  interfticcs  of  which  an  earthy  carbonate  of. 
inefe  (Braunßein-guhr)  intervenes,  which  to  thofe 
s  imparlG  a  dirty,  black  brown  colour.  This  variety 
as  denoted  by  the  appellation  j  Ceffic-brown  gojfan  j  from 
hich  it  appears,  that  this  mineral  has  been  confidereil,  at 
V  native  placci  as  a  fpecies  of  ochraceous  iron-ore. 

It  was  Rofpt  who  firft  difcovered,  that  tbefc  two  fpo- 
ss  of  that  foUil,  before  unknown,  axe  of  the  nature  of 
Icareous  tungftaie,  or  SchnHum;  as  may  be  learned  from 
s  letter  publifhed  in  Oäl's  Chemifcbcn  Jnnalcn,  1785, 
ol.  I.   pag.  546. 


I 


*)  For  a  chemical  analyfis  I  felcßed  fome  pure  pieces  of 
le  firft  fpecies,  which  occurs  majpvc.  Having  finely  pulvc- 
.zedone  hunilred grains  of  it,  I  mixed  them  with  300  grains 
f  carbonated  pot-afti,  and  melted  the  whole  in  a  crucible 
nidc  of  plat  ilia.  The  mafs  was  of  a  bright  appie-green 
ifter  cooling.  When  difFufed  through  water,  an  ifabella- 
«Ilow  earth  feparated,  which  I  collefled  on  the  filter.  Of 
his  the  greater  part  dilTulvcd  with  eiFervefcence  in  nittie 
cid  i  what  remained  was  digefted  in  muriatic  acid,  which 
liUblved  it,  leaving  behind  only  I|  grain  of  merely //(Vfow 
arth.  To  the  moriated  folution  was  added  carbonate  ot 
lot-afh,  but  not  longer  than  till  it  became  cloudy  j  il  was 
hen  made  10  boil,  upon  which  a  brown  sxyd  of  irsn  fep^ 
ated  in  a  flocculcnt  ftate,  weighing  t\  grain  after  igni- 
ion.  The  remainder  of  the  colourlefs  liquor  was  fully 
ituratcd  with  carbona/e  of  pot-afh  ;  which  ftill  precipitated 

grain  of  a  white  exyd  ef  mangantje,  rendered  brown  by 
xpofure  taair. 


»  3 


h)  The 
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b)  The  nitric  folution  alfo  a)  wto  precipitttod  hj  or« 
bonated  pot-a(h.  yhi^  white  precipitate,  then  obtaind^ 
confifted  of  calcareous  earth  in  the  carbonated  Date,  anl 
iveighed  34  gr^^ns  \  equivalent  to  i8.  70  of  pure  lime. 

c)  The  colour  of  the  ^kalinc  liqHor  a)  was  faint 
greeniih ;  it  entirely  difappeared  by  warming,  and  depofited 
<!  grain  of  a  brown  oxyd  of  manganefe*  When  aifterwanli 
neutralia^  with  muriatic  acid,  the  mixture  afliimcd  a  miikj 
UppeanMice,  and  afibrded  a  copious  white  precipitate. 

However,  fince  from  this  precipitate  the  real  quantity 
pf  tungften  contained  in  the  fbffil  cannot  accurately  be 
determined ;  partly  becaufe  the^  precipitation  is  not  com? 
plete,  and  partly  becaufe  the*  oxyd  is  not  thrown  down  in 
its  pure  ftate,  but  in  a  triple  combination  manifefting  the 
properties  of  an  acid ;  I  purfued  the  inveftigation  here  ext 
plained  by  the  following  experiment. 


An  hundred  grains  of  the  foffil  were  decompofcd  in  the 
fame  method,  by  which  I  examined  the  preceding  tungfiate 
from  Scblackenwalde :  that  is  to  fay,  by  treating  them 
alternatively  with  muriatic  acid  and  liquid  cauftic  ammo- 
niac. The  ammoniacal  folution  was  faturated  with  muriatic 
^cid,*the  mixture  evaporated,  the  dried  n^afs  pulverized, 
and  ignited  in  a  platina^rucibUy  until  the  ipuriate  of  am« 
pnoniac  was  entirqly  expelled.  The  rems^ining  0xyd  $f 
tungßen  appeared  now  in  the  form  of  a  loofe,  bright-yellow 
powder,  which  readily  diflblved  in  melting  phofphoric  acid, 
and  gave  to  this  laft  a  beautiful,  pure  blue  colour.  I( 
weighed  ysj  grains. 

I: 
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It  reiults  from  this  analyfis,  that  the  conltiCuent  parts 
educed  from  one  hundred  grains  of  the  Cornißt  lung/iatt  tf 
litnt^  -aitre: 

l'tUnuBxydofTungßin  B     .  .       75- ^S  grains. 

Limt A.i)             18.  70 

Siltx —  a)               1.50 

Oxyd  of  Iren —  .     .      i.  25 

Oxyd  >f  Mongan.fi    .     .     .    T)'  l\l]]   °- ^^ 
97-45 
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CHEMICAL  EXAMINATION 


r  0 

OP 


GADOLINTTE  *. 


FIRSr  SECTION. 

§  I.  GADÖLINITE  belongs  to  thofc  foffils,  with  the 
difcovery  and  knowledge  of  which  the  mineralogical  branch 
of  natural  fcicnce  has  of  late  been  fo  confiderably  enriched. 
It  is  found  as  a  black  fpecies  of  ftone  in  the  quarry  at 
Ytterby^  in  Roßagsn^  in  Sweden :  from  this  place  it  has 
alfo  been  called,  Ttterbite.  The  firft  intelligence  of  it  has 
been  given  by  Mr.  Gcyer^  of  Stockholm^  in  Creirs  Chemical 
jfnnalsy  178?^:  according  to  which  the  merit  of  the  dif- 
covery of  this  foilil  belongs  to  Mr.  Arrhenius, — Geyer  gave 
of  it  the  following  fliort  defcription. 

**  It  is  a  black  ftone,  refembling  afphaltum,  or  pit-coal; 
'^  of  a  confiderable  fpecific  gravity :  viz.  4.223.  It  is 
^'  found  in  clutters  (neßeriueife)  in  a  red  feld-fpar  (rhombic 
**  quarz^  which  is  intermixed  with  a  filvery  white  mica« 
**  Before  the  blow-pipe  it  fwclls  up  like  zeolite,  but  after- 
^*  wards  continues  infufible.  With  nitric  acid  it  produces  a 
**  gelatinous  coagujum ;  but,  if  previoufly  calcined,  it  is 
'^  infoluble  in  acids.     By  pulverization  and  calcination  it 


Read  in  the  Royal  Academy  of  Science^  at  Berlin,  on  the  nth 
»)cptember^  i8oo« 

«*  not 
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^  not  only  lofes  its  black  colour,  but  alfofome  pounds  of 
"  weight  ill  the  hundred.  When  fufed  wiih  fluate  of  lime, 
*'  it  yields  a  metallic  globule  of  8  p.,  cent,  attraiäibls  by  the 
*'  magnet." 

%  2.  Thus  according  to  Mr.  Geyer. — But  even  in  that 
%'cry  year,  I  received  from  himfell  fome  fpetiimcns  of  this 
ftoney  fubßancc,  underihe  doubtful  denomination  of  black 
■zeolite,  in  which  I  found  the  Jufl  now  related  defcriptiOTi 
and  properties  verified.  A  more  accurate  examijwtion, 
however,  was  not  polEbleon  account  of  its  fmall  quantity; 
and  for  this  teafon  I  wa»  under  the  neceflity  of  refting  fatis- 
fied  with  the  refult  of  fome  fmall  experiments,  ihewlng  tbat 
this  foiE!  cannot  be  annumeratcd  to  any  of  thofe  before 
known. 

§  3,  Some  years  after  this,  ProfefTor  Gaäsli»  fubjei£lod  It 
to  a  more  complete  chemical  examination,  of  which  a  full 
account  may  be  feen  in  the  Tranfaß'ions  of  the  Swid'iß  Aca- 
demy for  the  year  1794.  In  bis  paper  the  difcovered  com- 
ponent parts  in  the  humlred  are  ttated  in  the  proportion  of 
31  ftlex,  19  {ilumiiu,  12  oxyded  iron,  and  38  of  an  un- 
imwn  earth.  From  the  experiments  made  for  the  purpofc 
of  accurately  determining  the  nature  of  this  unknown  earth, 
G^Jt/oAn  deduced:  that  it  agrees  in  many  points  with  the 
aluminous,  in  others,  on  the  contrary,  with  the  calcareous 
■  earth ;  and  alfo,  that  it  differs  from  both,  as  well  as  from 
every  other  fpecies  of  earth  we  were  till  then  acquainted 
with.  He  confequently  further  inferred,  that  it  feemed  to 
defervc  a  place  among  thcßmplc  earths  ;  fince  all  the  expe- 
riments made  with  it,  do  not  permit  to  fuppofe  it  compounded 
from  the  other  known  earths.  Mr.  Gadolii,  therefore,  has 
the  merit  of  having  firft  difcovcred  this  new  earth  in  th« 
/q^I,  vrhich  is  the  fubjei^  of  thisprefent  inquiry  i  and  in 
'  this 


C     40     1 


CHEMICAL  EXAMI>- 


§  I.  GADÖLINITM  bclonr 
difcovery  anJ  knowledge  of  «  ' 
of  natural  Tcicnce  has  of  late  bt 
It  is  found  as  a  black    (■    ■ 
riterby,  in  Roßagtn^  n 
alfo  been  called,  Ytu: 
been  given  by  Mr.  G^jv , 
Annals^  i7Stf:  aecoitling  Cu^V 
cover/  of  this  foffii  bfilo-r- 
of  it  the  following  fljOE : 

'*  It  is  a  black  (Iohl. 
"  of  a  confiderable   ii 
"  found  inclufters  (""■ 
"  quarzj  which  i^  v 
"  Before  the  bk.-.'. 
"  wards  contiJiM .■ 
"  gelatinous  c^, 
"  infolu'>lc  in  ^ 
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ryflalHze  by  tlow 
iVcih   dlfTolved   IB 
(ctipitatcd  by  cacbonatc 


I  of  this  eartli,  obferved 

ill  iis  fatvratcd  and  folu- 

a  fweec  tafte.     With  the 

i  cryftals,  which  arc  pcr- 

itric  and  muriatic  it  yields 

After  having  compared  the  prtv 

of  the  known  earths,  Eieierg 

tewife  confidcring  it  as    a  new^ 

I   which  he  gives  the  name  of 


Mug  the  hiftory  of  Gadolinite.     I  fiiall 

iciimcnts  which  I  inftituted  myfclf,  and 

S  enabled  by  a  fuScient  quantity  of 

titncns  o/ it,  that  were  entirely  free  from 

pineral    fubltarce.      By  this    inquiry,  the 

oSwedilh  chfmills  wer,e  not  only  con- 

bplrt  rendered  more  correct. 


I 
I 

I 


I  SECOA'D  SECTION. 

Ttption  ofGadoltnite  an  to  Us  atemal 
characters. 

olour  of  Gadolinitc  Is  a  lierp  greeniß-black  j  in  the 
id  ftatc  it  is  greyißi-green. 

UTS  maffme,  or   in  middle  fizcd   lumps,  and  alfo 
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coarfely  dtffiminated  in  a  granitic  mafs  mixed  with  a  reddifll 
feldfpar. 

Its   cxteriour  furface^  though   rifty,    is  glittering^    and 
moft  frequently  covered,  as  it  were,  with  a  whitifh  cafing. 

•  On  XhtfreßkfraSlure  it   is  refflcndintf  of  the  ofdinarf 
luftre. 

ItsfiraSfure  is  conchoidal^  and  exhibits  a  ccMnpa^i  fomc> 
what  uneven  texture,  pai&ng  to  the  flaty. 

It  ^firr/?i  under  the  hammer  into  indeterminate^  angular 
fragments  of  fliarp  edges. 

It  is  opake :  only  its  fharp  edges  and  thin  fplinters,  when 
held  againft  the  light,  are  tranfparent  of  a  greenifh  caft. 

It  is  fb  hard  as  not  to  admit  of  being  Icratched  with  the 
knife ;  though  its  hardnefs  is  not  of  fuch  a  degree  as  to  ftrikc 
fire  with  a  ftcel. 

Concerning  its  fpecific   gravity,   I   found  it  to  be  4.237 
which  very  nearly  agrees  with  that  obfcrvcd  by  dyer. 


II.    Dccompoßtion  of  Gadolinite. 


A. 


§  I,  Upon  two  hundred  grains  of  finely  ground  Gadoli- 
nite, two  ounces  of  muriatic  acid  were  poured.  The  tem- 
perature of  the  mixture  became  of  itfelf  moderately  raifcd; 
the  greater  part  of  the  foffil  was  taken  up  by  the  folvcnt, 
and  the  filiceous  earth  feparated  in  a  gelatinous  form  and 
much  fwelled.  After  a  total  decompofition  had  been  effcöcJ 

by 


by  means  of  digeftion.  I   coile£led  the  filictBUs  earth  and 
beitted  it  lo  rednefs.     It  weighed  49  grains. 

12.  The  liquor  freed  from  this  cjith  was  evqioratecl  t« 
efs,  and  covered  with  fpirit  of  wine;  in  which  it  ilif- 
folved  entirely  and  without  any  turbidnefs.  This  folution 
I  diluted  with  water;  and  on  the  addition  ai caujlie  ammo- 
niac  a  copious  precipitate  of  a  pale-brown  colour  fell  down. 
No  more  precipitate  could  be  obtained  from  the  remaining 
fluid,  by  combining  it  with  carboaatcd  pot-afli :  neither  in 
|tecold,  nor  on  boiling  it. 

^R  3.  The  brown  precipitate  was  diffolved  In  fulpburu 
acid,  evaporated  to  drynefs,  and  flrongly  ignited  during 
half  an  hour.  It  than  acquired  the  form  of  a  brick-red 
pulverulent  mafs.  After  this  had  been  elixiviated,  the 
fluid  fcparaied  from  it  by  filtration  was  deßitute  of  all  co- 
lour, and  was  particularly  remarküble  by  a  certain  ftrilcing 
fweet  tafte,  which  feemcd  to  mc  to  be  a  medium  between 
fhetaile  of  fulphatcofglucine,  andacetiteof  lead.  1  fatu- 
rztcd  it  to  excefs  with  carbonated  amn;oniaci  upon  which 
the  white  earth  that  at  firft  fell  down,  again  totally  difap- 
pcared  by  degrees.  The  liquor  which  thus  had  again  be- 
come clear,  1  introduced  into  a  retort,  and  dil^Iiled  from  it 
B  fuper-abundant  portion  of  ammoniac  added  before.  The 
paining  liquor  foon  loft  its  limpidity,  and  let  fall  a  white 
iecsrih;  which,  edulcorated  and  dried  in  a  gcniJe  heat, 
Ighed  149  grains.  When  afterwards  ilrongjy  ignited, 
■veight  proved  to  be  but  80  grains,  and  its  colour  had 
nged  into  a  bright  ifabella-yellow. 

K^  4.  That  brick-red  earth  which  after  the  elixiviation  of 

:  ignited  fulphated  mafs  with  hot   water,  had  remained 

the  filter,  weighed,  after  wafhing  and    defecation, 

9  grains. — One  half  of  it  was  mixed  by  trituration  witlr 

rnc  drops  of  linfecd-oil,  and  "heated  to  rednef»  in  a  covered 
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crucible.  But,  as  fubfequently  to  this  operation,  it  Si 
not  exhibit,  in  all  its  parts,  an  ^ually  black  colour,  inJ 
alfo  was  but  imperfeäly  obeying  the  magnet ;  it  was  a  fe- 
cond  time  treated  with  fulphuric  acid,  infpifiated  together 
-with  this  fblvent  to  a  dry  mafs,  and  ftrongly  ignited,  a> 
before.  This,  when  afrefh  extraded  with  water  and  fil- 
terod,  again  yielded  a  clear,  fweet-tafted  liquor,  bom  - 
which  carbonate  of  pot-a(h  precipitated  a  white,  incoherent 
earth,  of  the  fame  properties  with  that  procured  in  the  firft 
treatment. 

§  5.  The  other  half  of  the  mentioned  brick^red  earth 
was  put  in  digeftion  with  muriatic  acid.  In  this  inftonce 
its  complete  folution  was  effected  with  difEculty,  and  oiif 
after  repeated  affufions  of  the  fame  menftruum.  The  laft 
of  the  refpeöive  refidues  had  a  light  flefh-coloür.  It  was 
diflblVed  feparately,  and  precipitated  with  a  lixivium  of 
cauftic  pot-afh.  A  flight  excefs  of  this  precipitant  reJif- 
folved  a  fmall  portion  of  the  precipitated  earth.  This, 
when  again  recovered  by  fiiperfaturation  with  muriatic  acid 
and  precipitation  with  caibonated  pot-afh,  was  afrclh  dif- 
folved  in  fulphuric  acid  ;  it  then  gave,  by  means  of  a  proper 
management,  a  few  fmall  cryftals  of  alum. 

The  muriatic  folution  obtained  at  firft  was  examined  i^"* 
various  ways  ;  from  which  it  refulted,  that  this  liquor,  b^^ 
fides  a  portion  of  iron,  alfo  had  contained  a  portion  of  tl^** 
white  earth  mentioned  before. 

• 

From  the  rcfult  of  this  analytical  proccfs  I  have,  thcr^" 
fore,  learnt  that  the  way,  which  Mr.  £;f ^^^/r^  refortcd  t--* 
in  his  attempt  tofeparate  the  rttria  from  the  iron,  by  mean 
of  igniting  the  dry  fulphated  mafs,  does  not  lead  to  a  com  - 
pletc  deconipofition  of  Gadolinite,  and  to  an  accurate  knoflT — 
ledge  of  the  true  proportion  of  thefe  two  of  its  conftitucn  ^ 
parts.     For  this  reafon  I  endeavoured  to  attain  this  end  b 

varioiL 


of  Galodiniie. 

»«HIS  other  expedients ;  among  which  I  have  found  that 
hod  the  moll  fuccefsful,  which  I  tried  in  the  following 


E. 


\  I.  I  ignited,  in  a  covered  crucible,  tvja  hundred  grains 

idolinite  in  felcflcd  Ivery  pure  pieces.     They  returned 

a  ihe  fire  cleft  in  a  flaty  manner  and  thereby  rendered 

ible,  of  a  dirty  ifabel la-yellow  colour  inclining  to  the 

■ht-browo,  and  with  a  lofs  of  one  grain  of  weight. 

\%  2.  They  were  then  finely  pulverized,  and  digelled 
nth  nitrt-murialic  acid  until  the  mixture  was  completely 
bcompofed. — As  the  (iliccous  earth  entering  into  the  com- 
ifiiion  of  this  foflil,  is  very  much  difpofed  to  I'well  up  coti- 
lerably  by  imbibing  the  folveiu  during  its  feparatioo  -,  for 
4iich  reafon  the  mixture  coagulates  into  a  thick  jelly-like 
^(lance,  anJ  as  in  this  condition  it  firmly  flicks  to  the 
KtORi  of  the  veJIi^l ;  this  inconvenience  maybe  eafily  re- 
jdied  by  keeping  the  matrafs  in  conllant  agitation  above 
eicharcoal  fire,  inßcad  of  lodging  it  in  a  fand-batb.  For, 
r  r»  doing  no  time  is  left  to  the  fwellcd  maJs  to  fettle 
nly. 

L^Vhen  this  decompofition  was accompjiftied,  I  evaporated 

p  mixture,  in  a  tand-hcat,  to  a  moderate  drynefs:  agitat- 

g  it  frequently.  .  Upon  this  I  again  foftened  the  mafs  with 

(ftt  water,  acidulated  a  little  with  muriatic  acid.     The  fili- 

P-lXous  earth,  which    then  remained,  was    feparated    by  ftl- 

Intion,  wafced,  and  ignited. '    In  this  ftate  it  weighed  424 

grains. 

§3.  The  filtered  folution  was,  at  the  beginning,  light 
I  ^lirown-ced  i  but  this  colour  foon  after  fponiaiieouHy  paHed 


J 
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bft  had  htez.  fe^Mn'ri  bv  ic 


yUtiy  2Z  chit  L-rcr-iliT  rx  izrJ^ 
Cc«npc4e  the  f-Ipr-*--:  ci"  .r 

iron  from  :;•«  y:ir;a  bj  igniting  tbe 

lead  to  the  d:fcoycfT  of  the  troe  ptopordaa  d  rteer 

greoisnu  in  gidjÄrAit :  2S  is  ub  pro^si  27  :^  i&J3Vi| 

experiment. 
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I  decompoied  cfu  kunini  grßiws  of  gadoSnEts  b; 
with  diluted  fulphuric  acid,  infpiflätcd  tk  Bbsee,i^ 
luving  redifiblved  it  in  ebullient  water,  I  £scrc£  fH^  t- 
filiceous  earth.  It  is  worth  remarking,  that  tiae  1 
iblution,  notwithftanding  the  confidcrabie  portioa  d^  ^ 
it  contained,  was  cmircly  colcurlels.  I  iztz  cj-ipCvia'» 
to  dryncfs,  and  igiiittJ  it  during  half  an  hix-r  In  *  3flt 
rather  ftrong :  upon  which  I  diiTolved  the  mjiV,  wLö  ^ 
returned  from  the  fire  with  a  brick-red  colocr,  i-  ^ 
water  and  threw  it  upon  the  filter.  Laftlv,  I  prtep-a^* 
th^:  r.  -'./', J  liquor  with  car'oonated  loJa  ;  but  it  riclcoio^lc 
XiinT',  Lki*  ili  grains  of  dry  carbonate  of  yttria  :  thcuj^i'-*  I' 
confcquence  of  the  preceding  analyfis,  it  fhouli  have  gi^^fl  V 
'59i  grains. — Whence  by  the  ignition  during  hJf  aal»i^ 
not  only  the  fulphate  of  iron,  but  alfo  by  far  the  grorf 
part  of  the  fulphated  yttria  had  been  decompofed,  and  d« 
fulphuric  acid  driven  out.  For  this  rcafon  I  found  myWf 
obliged  to  feparate  that  portion  of  yttria  which  was  ffi 
contained  in  the  refidue  left  on  the  filter,  by  a  fubfeque&C 
operation. 

4.  The  folutions  of  yttria  in  mtric  and  muriatic  acid 
are  incapable  of  cryftallization«     Wheil  concentrated  bf  i 

evaporatioDi 


of  GadolinUc.  jt  ■" 

■8  grains  of  the  expeUcd  carbonic  acid  gas  from  thofe  45 

ibuadred  parts  ifcarbonatt  ofjttria  contained  : 
y^Tia 55 
IP'attr 27 
>          Carbunit  add   .......     18 
100 

$2.  The  fulphurlc  rolutton  obtained  $1.  was  made  to 
cryftallize  by  flow  evaporation.  It  ßiooted  through  the 
Whole  proccfs  into  fmali  cryftals,  the  primitive  form  of 
which  fcemed  to  be  a  rhomb,  of  a  colour  inclining  to  a 
pale  amethyft-red,  and  of  a  fweet  tafle,  which,  however, 
Wi  laft  becomes  a  little  aflringent.  The  fpecific  gravity  of 
tbefe  cryftals  was  2.790.  They  diffolve  but  difficultly  in 
cold  water,  and  require  of  it  from  25  to  30  parts.  Even 
in  hot  water  they  are  not  dilTolved  with  much  greater  re». 
4inefs. 


But  although  this  fulphate  of  yttria,  as  to  its  fwcet  tafle, 
is  but  little  diftinguiOiable  from  that  neutral  fait,  which 
Klucine produces  by  combination  with  fulphuric  acid:  yet 
<Iiefe  two  falts  entirely  differ  in  their  other  properties.— 
Sulphated  glucine  is  abfolutcly  colourlefs,  exhibits  a  dif- 
-fcKnt  form  of  its  cryßals,  is  lefs  heavy,  unites  to  a  larger 
«Juantity  of  water  of  cryftallization,  and  is,  for  this  reafon, 
^fa  more  eafy  Iblution  in  water, 

§  3.  A  red  heat  deemtipofei  the  fulphate  of  yttria  ;  it  caufcS 
tbe  fulphuric  acid  to  volatilize,  and  only  the  earth  remains 
Wbind.  Sixty  grains  of  cryflallized  fulphated  yttria  were 
ignited  for  fifteen  minutes  in  a  porcelain  veflel.  The  re- 
Sdue  returned  from  the  greofa  pure  white  colour  j  yet  ftill 
lifting  fweet,  which  ftiewed,  that  at  this  degree  of  heat 
cne  part  of  the  fait  had  eluded  the  decompofiUoo.  When  this 
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hft  had  been  feparatcd  by  folucion  in  hot  •• 
main^  tight  grains  of  uncombmeti  yitrii. 

Therefore,  fincc  according  to  this  exp< 

portion  of  rülphutcilyitrJa  is  already  aodiU' 
pofed,  at  that  iiitenfuy  of  ignition  whicli 
compofe  the    fulphaie   of  iron:  it    b«- 
the  method,  rtl'uricd  toby  Ettberg,   in 
iron  from  the  jtiria  by  igniting  the  Tul 
lead  to  the  difcovcry  of  the  true  prc^t 
gredients  in  gaJolinite :  as  is  aifo  ^n 
experiment. 


I  decompored  one  hunär/d  graint « 
with  diluted  fulphuric   acid,  inrpil 
having  rediilblved  it   in  ebullient  \ 
filiceous  earth.     It  is  worth  remai 
folution,  notwiihftanding  the  coii' 
it  contained,  was  entirely  colourl 
to  drynefs,  and  ignited  it   durin; 
rather  ftrong;  upon  which  I  diH 
returned  from  the  fire    with   a 
water  and  threw  it  upon  the  fit 
the    filtered   liquor  with  carboi 
more  t!«n  1 1{  grains  of  dry  cai 
confluence  of  the  preceding  a 
■59i  grains. — Whence  by  the 
not  only  the  fujphate  of  iron, 
■part  of  the  fulphated   yttria  I; 
fulphuric  acid  driven  out. 
obliged  to  feparate  that  po 
contained  in  the  reliduc  left  ' 

eperation. 
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laed  wiih  limikr  phenomena,— By  neutralization 
S  the  precipitate  is  again  reilored. 

59.  But  if  for  this  precipitation  pot-afli  or   foJa  be  cm- 
>yed  in  their  pure  or  caußie  ftate,  no  rc-diflblution  is  per- 
ed  OR  adding  them  in  excefs.     Only  by  boiling  the  re- 
ly precipitated  earth  In  a  cauftlc  lixivium  it,  feems  that 
ill  poriioa  of  it  is  again  taken  up  by  the  alkali. 

HO.  To  aperftHly  neutralized,  and  with  water  but  mo* 
;ly  diluted,  muriatic  filution  of  yttria  was  added  Prujpan 
.  A  precipitate  enfued,  white  at  firft,  but  after  fonie 
pafTing  into  the  pearl-grey;  confifting  of  pruiEatc  of 
which  in  a  pretty  (hort  time  fubfided  as  a  heavy 
.  The  fupernatant  liquor  contained  little  or  no 
tall.  On  the  addition  of  a  fmall  excefs  of  acid,  the 
pitate  difappeared.  This  property  of  yttria,  to  be 
tatcd  by  neutral  prufliates,  is  an  obftacle  to  their  ap- 
ion,  for  the  purpofe  of  feparating  the  iron,  in  the 
of  dccompofing  gadolinite.  This  contemporaneous 
ijiiialion,  however,  of  the  prufliated  yttria  and  prulliated 
may  in  fome  degree  be  prevented  by  previoufly  adding 
acid  to  the  foluiion  of  gadolinite  freed  from  its  filicfr- 
iagredient,  or  by  re-drflblving  the  prufliated  earth, 
already  precipitated,  by  a  portion  of  acid  added  afrefh, 
lis  affinity  with  ["runic  acid  yttria  widely  difFers  from 
le  i  as  with  this  Uft  and  the  prufliated  falts  no  prcci- 
in  takes  place. 

I.  In  the  fame  manner  yttria  entere  into  combination 
tannin  (materia  fiytodephita.)  I  mixed  a  pcrfcäl/ 
il  muriate  of  yttria  with  an  aqueous  fulution  of  that 
^le,  prepared  from  gali-nuts,  and  obtained  a  copious 
italc  in  the  furm  of  bright-aßi-grcy  incoherent  flocks. 
I  employed  the  common  tincture  of  galls,  a  limilar 
»n  was  elFeded :  the  pure  gallic  acid,  on  the 
E  4  contrary, 


•. 
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contrary,  produced  only  a  flight  tuibidiie&«*-»'riiistntipatfil 
pf  being  precipitated  by  tannin,  UJcewife  fumilhes  aoocbr 
cbaraäer  diftinguiibing  yttria  from  glucinc* 

$  12.  Pura  yttria  fhewed  to  me  no  attra&ion  torfM^hr, 
—Into  a.folutipn  of  it  mixed  with  fulphuret  of  ammoniac  I 
dropped  an  acid ;  it  let  fall  'down  Ac  fulphur  of  a  mill: 
white,  which,  colleded  and  heated^  burned  offi  and  left 
no  refiduQ,  ^ 

•  ^-  'a 

By  the  fulphurated  hydrogen  'gas  lilcewife,  not  the  kn 
change  was  produced  in  difiblved  yflkria«  For  this  reaibo  I 
iittempted  to  employ  this  gas  as  an  expedient  of  feparadng  die 
iron  from  the  yttria. — ^To  attain  this  end  I  pafied  fulpbo« 
rated  hydrogen  gas  through  a  folution  of  gadolinite,  pre- 
vioufly  freed  from  its  fili^eous  portion:  yet  no  change 
whatever,  or  turbidnefs  enfued.  But  when  the  fulphurated 
hydrogen  was  previoufly  combined  with  po^-aih  or  with 
ammoniac,  the  ingredient  iron  fell  down,  as  a  fulphuret 
of  iron,  in  copious  black  flocks.  Hence  it  appears  thatf 
befidcs  the  neutral  fuccinates,  the  alkalis  fully  faturated 
with  fulphurated  hydrogen  may,  for  the  future,  be  ufefully 
employed  for  the  purpofe  of  feparating  iron  and  yttria 
from  each  other, 

§  13.  Oxalic  acid  and  oxalate  of  pot^aß)  form  with  difc 
fölved  yttria  a  white,  pulverulent  precipiute. 

§  14.   Tartrite  efpct-ajh  affords  a  like  precipitate,  which 
is  re-diiToluble  on  the  aiFufion  of  more  water. 

§  15.  Phofpbate  offoda  gives  a  white  precipitate. 


^|6.  Arfeniated^ot-^Jb  yields  the  iameprodu£l« 


§17. 


ajHw«^ 


M  17.  Muriate  of  yttiia,  diluted  with  a  fufficicnt  quanliiF 
^waier,  continues  limpid  and  unahert^J  on  the  .idkiitiDn  of 
f  c/ ßda  i  but  on  fubfequent  flow  evaporatiüii  of  the 
htcr  fmalt,  loHd,  and  i'tcmingly  cubical  cryftais  {boot. 
percfore,  on  refurting  to  this  means  of  Separating  the  iron 
bm  gadolinite,  it  is  necefl'jry  10  dilute  its  folution  fuffi- 
ailly;  left,  befides  the  fuccinate  of  iron,'  at  the  fame 
t  >Ifo  a  precipitate  of  fuccinated  yttiia  be  formed. 

iAcetite  of  ytcria,  when  combined  with  fuccinated  foda, 
»rded  no  fuch  ciyli^ils  ;  the  mixture  onfy  deficcated  to  3 
icious  mafs.  I'heaiHnity  of  foda,  therefore,  appears  to 
i  greater  to  the  fuccinic,  than  to  the  acetic  aciJ  i  while, 
■  the  contrary,  in  a  preceding  operation  (11.  Sf£l,  B.  {  3, J 
I  atiraäion  for  the  fuccinic  acid  was  found -infenour  to 
t  for  the  muriatic. 

\  18.  In  the  graduated  arrangement  of  the  chemical  aiE-  _. 

i  of  acids  with  other  fubüances,  yitria  is  inferiour  to 

krytes,     ftrontian   and    lime.      Confequently   the    firft  is 

town  down  from  its  fulutioiis  in  the  nilric  and  muriatic 

,  whenever    fuch  a  folution  is  mi\ed  with  that  of  any 

ithc  three  lali  mentioned  eaiHis. 


k  j  ig.  YttrJa  when  heated,  before  the  blow-pipe  upon 
larcoal,  with  a  continued  ignition,  is  dilfolvcd  by  concrete 
lofphoric  acid  as   well  as  by  borjx,  and  runs  into  a  clear, 
mrlefs  vitreous  globule. 


FOURTH  SECTIO.V. 


By  means  of  thefe  analytical  experiments,  I  now  flatter 
lyfelf  with  having  confirmed  the  cxiftence  of  yttrla  i|j  the 
waflcr  of  a  diftinit  earth,  as  alfo  with  having  fully  en- 
titled 
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YidNI'IC  M  being  rankci)  among  the  chemical  pricciplei  it 
itn  i  or  in  other  ward«,  among  thofe  fimpJe 
which  a«  yet  have  eluded  all  attempts  to  decom- 
^"  |HiAl  iheiB.— iBut  although  its  proper  place  in  the  minenli<- 
■0ai  ffShtaäs  in  the  cbrs  oi  the  limple  cartlis  ;  yet  it  it  i 
t  circumilance,  that  with  regard  to  fome  of  iu 
s  it  feems  to  indicate  a  iranfition  from  the  Ginple 
'oirdt^tD  the  metallic  fubllances :  and  that  in  the  chuaof 
•4|Mhi  it  ii  the  ncarell  link,  which  conncas  thefe  two 
oBcik.^T'o  thefe  properties  I  reckfa  prmcipally  : 

■  1.)  The  preeifilatitn  of  yttria   iy  frujutfe  e/'pol-afh.^ 

However,  >  this  tendency  to  enter  into  combination  withitie 

^nAc add,  uid  to  form  with  ita  piecipitaie,  after  the  predu- 

•■liBaitpertionof  the  add  in  any  of  its  foluitons  hasbeen  rt- 

.  Moved,  as  it    were,  by   neutralization,  it    fcems,  in  fomo 

i^  Mnnucr   K>  poirels  in  common   with   Jargonia  (Zircon.}— 

Hp4kM,  Vheo  fome  a%rt.  that   aUb  bsijlest'  and  fiäien  thit 

'  liliHnine  is  precipitated  by  neutral  pmlEatea ;  I  think,  ftm 

tite  refutt  of  my  own  cxperitnents,  that  in  both  cafes  an 

«rn>r  muft   intervene^  occafiooed  by  fbine   caTaal  clrcum» 


2.)  The  amethyß-rtddiß  lahur,  which  is  peculiar  to  the 
fitlphated  and  acetafed  yttria. — This  is  the  firft  known  ia> 
ftancc  of  an  earthy  neutral  fait  poffeOed  of  a  determinate 
colour.  On  the  other  hand,  I  have  convinced  myfelf  by 
means  of  appropriate  experiments,  that  this  colour  arifes 
not  from  fome  iron,  perhaps  retained,  or  even  from  a 
bidden  portion  of  roanganefc  fuppofed  to  enter  into  the  ga* 
dolinitc. 

By  way  of  conclufion,  I  add  only  this  remark :  tliat  it  is 
mt  always  advifeablet  to  take  the  dcncHnination  of  a  ncw- 
difcovered  fubftance  or  natural  body  from  any  one  of  ks  pro- 
perties 


of  GadoUnke. 
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rtiesfingly.     At  the  time,  that  ^uufa*//»  gave  to  the  new 
nh   which    he    difcovered    in  the    l>eryl  and  emerald, 
ename  of  glucine  or  ftuett  earthy  from  its  property  of  form- 
;  fweet  neutral  Talcs  ^  he  certainly  did  not  cxpedt  that 
KWtly  after  another  earth  would  be  found,  entitled  witli 
[)  equal  right  to  claim  the  fame  name.     Whence,  in  order 
B  prevent  the  confounding  the  glucine  with  yttria,  it  might 
»haps  be  prudent  to  fupprefs  the  denomination,  g/ueiae: 
and  to  ufe  in  its  ftead  that  of  BtrjlUna ;  which  laft  has  al- 
ready been  recommended  by  Profeflbr  L'mk^  more  efpeclalljr 
upon  the  ground  that  there  already  cxiAs  a  genus  of  plasts 
called  glucine. 


X- 


f'  [   ^  3 
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i^MICAL  EXAMINATION 


or   TRI 


EGYPTIAN  NATRUM. 

(Soda  from  EatTx.) 


X  HE  natmmy  fida^  or  mineral  alkaU  from  Egjrpt»  wbid 
from  the  remoteft  ages  has  been  a  well  known  artick  of 
commerce^  is  annually  produced  by  nature  in  very  grot. 
f»  ^piantkies,  in  the  Natron  lakes^' ^  they  are  called,  in  the 
defert  of  Makarius  in  Lower  Egypt.  For  our  prefent  more 
complete  knowledge  of  thofe  remarkable  lakes  we  are  in- 
debted to  Berthollet  and'  other  French  philofophers,  who 
accompanied  the  French  Fxpedition  to  Egypt,  and  have  ac* 
curately  examined  and  defcribed  them. 

Yet  thofe  lakes  do  not  always  and  every  where  afford 
the  foJa  of  precifely  the  fame  nature  and  good  quality : 
but  more  or  lefs  contaminated  with  a  muriate  and  fulphate 
of  foda. 

That  particular  variety  of  natrum  or  foda  from  the  lakes 
of  Egypt  which  furnilhed  the  fubjeft  of  this  prefenc  in- 
quiry, forms  agranularly  cryftailized,  grey-white,  and,  in 
fome  parts,  light-brown  coloured  mafs,  of  a  tolerably  firm 
cohefion,  and  defiled  by  a  grey  ferruginous  marl ;  which 
a  preliminary  examination  has  ihewn  to  amount  to  4  per 
itnL 

a)  Fm 
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fa)  Fivi  hundred  and  tVJtnty  grains  of  this  natnim,  lA 
which,  therefore,  the  pure  faline  contents  amounted  to 
500  grains,  were  diflbived  in  water,  and,  after  the  earthy 
parts  had  been  removed  by  filtration,  accurately  faturatcd 
with  nitric  3.cii,  the  quantity  of  which  was  determined  by 
weight. — An  equal  weight  of  the  fame  acid  was  now  neu- 
tralized with  dry  carhonate  of  foda^  of  which  163  grains 
were  requifitc  to  faturate  the  acid. 

b)  The  neutralized  folution  was  next  combined  with  dif- 
lbived nitrate  af  tarytet ;  which  produced  a  copious  preci- 
pitate of  a  bayricic  fulphate. — The  quantity  of  this  laft 
weighed  174  grains,  and  indicates  that  104  grains  of  4ry 
fulphatt  offoda  had  been  contained  in  the  liquor. 

c)  The  remainder  of  that  folution  was  precipitated  bjr 
means  of  liquid  nitrate  of  fiher.  The  muriate  of  filver, 
ihence  arifing,  edulcorated  and  dried,  amounted  to  17S 
grains  ;  which  prove  the  previous  exiftence  of  75  grains  of 
muriafed foda  in  ihe  fluid  under  examination. 

Hence  this  particular  fort  of  the  Egyptian  natrum,  here 
examined,  if  we  exclude  its  earthy  admixture,  contains 

Dry  carhanate  sf  fada 163 

Dryfulphate  of  fida 10+ 

Dry  muriate  of  fida 75 

IVattr  oi  cryftallization     ....  158 

50Q 
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CHEMICAL  EXAMINATION 


or  TBI 
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STRIATES    SO  DA. 

f Striated  Natrvm  ^.) 


It  !s  a  well  known  fad>  that  recentlj  ciTflmllnBd  cti^ 
tonate  of  foda,  when  expofed  to  the  qien  air  in  want  . 
weather^  gradually  lofes  its  water  of  cryftallia&ation  wUcÜ 
'  cmftitdtes  the  greater  half  of  its  weighty  and  thus  cruoiblci 
into  a  farinaceous  powder.  From  this  caufe  alfo  is  the 
jiative  foda  at  Dthrtvin  in  Hungary^  on  the  Monti  Nmw$ 
jie^r  Naples,  and  other  places,  commonly  found  withered 
to  an  incoherent  duft. — ^Notwithftanding  this,  die  natrum 
or  (bda  from  the  lakes  in  Eg)'pt  frequently  occurs  in  cryftal« 
line  mafles  of  a  very  confiderable  hardne(s,  fo  that  even  the 
walls  of  ^frr(CaJfr)^  (a  fort  now  in  ruins  near  the  natrum 
lakes,)  have  been  built  of  fuch  ftone-hard  foda  }  of  which^ 
however,  the  muriate  of  foda  commonly  mixed  with  it,  it 
the  eaufe. 

Thtßriatid  foda^  though  generated  by  nature  in  alMt 
climate  in  the  interior  parts  of  Africa,  is  not  fubjefi  to  fidi 
withering  or  efflorefcence.    It  was  the  objed  of  this  in* 


•  Journal  dc  Phyfique,  Meflidor,  An.  VIII.  Page  6. 
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quiry  to  difcover  the  caufe  of  this  variation  in  the  pro- 
perties of,  in  other  rcfpeäs,  one  and  the  fame  alkaline 
üibllance. 

Mr.  Baggt,  Swedifli  Conful  at  Tripolis,  has  given  of 
this  remarkable  fpccies  of  foda  the  foüow-ing  account  and 
defcriplion*.  "  Tht  nativt  country  af  this  foda  ^  there  cnUei 
"  Trona,  is  the  province  Sukena,  ttvo  jturntys  diß ant  from 
*'  Fczzan.  It  ii  found  at  the  foot  of  ti  rod-mountain  ttpm 
*•  the  Jurface  if  the  earth,  at  m  greater  depth  than  that  ef 
#  an  inch,  and  as  to  breadth  niofllj  that  of  the  back  of  a 
^^häfe's  blade.  It  eccurs  ahuayt  cryflallized;  on  the  frae- 
^P  tare  it  exhibits  concrete,  tblong,  parallel,  and  Jomelimes 
<*  ftriatcd  cryftak  ;  thus  refembling  crude  or  unburnt  gypfum. 
*'  Over  and  above  the  large  quantity  ofl'tora  which  it  ex- 
"  parted  ta  the  country  of  the  Negroes  and  la  Egypt,  ibert 
"  are  brought  of  it  to  Tripoli  lOOO  centners  (of  loolb.) 
**  every  year.  It  is  net  contaminated  with  common  (alt; 
"  the  fall-mines  exifl  near  tlie  fea-coaßs,  but  the  Trona  // 
"  found  in  the  interiour  part  of  the  country  at  a  dißoHCt  »f 
•'  li  jottrneys from  thefea." 

The  foda  examined  by  the  experiments  I  am  going  to 
lelate,  forms  a  cryftallic  in>:runation  of  the  ihtcknefs  of 
front  one  third  to  half  an  inch,  of  accumulated  parallel 
plates,  {landing  on   their   fmall  edges,  and  of  a   lamellar 

ftiiaicd  texture. 


7vj»  hundred  grains  of  it  in  pure  fpecimcns,  which  have 
been  freed  from  the  fandy  particles  adhering  to  their  lower 


•  Sclirifleii  d«  Schwcdifclien  Academic  der  WiDenfchaften. 
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iiirfiice»  W6re  diflfotved  in  water,,  and  upon  th^ 

icale-  of  the  balance  neutralized  with  nitnc  mcUL 

-  ■    •  •  ■      ■     • 

weight  of  the  expelled  carbonic  acid  gaS  was  76  grains» 

On  pouring  a  folution  of  nitratrated  batjHs  into 
.jieutralized   lixivium,    it  became  turbid  and  depofitd 
grains  of  fulphate  of  bafytes.     But,  asrhc  fiilphuric 
(bus  pointed  out  muft  be  confidered  as  being  in  a 
CQ||y>iiiation :  five  grains  of  fu^^feate  of  foda,  in  the 
ftlC^  are  to  be  reckoned  for  it»        -     ' 

■ 

After  the  folution  had  in  this  way  been  freed  fnxnitt 
fiilphuric  acid,  it  was  tried  wiih  liquid  nitrate  $/ ßhf* 
But  this  gave  to  it  only  an  opalizing  appearance  ;  and  fe 
bintjlthat  the  fmall  portion  of  muriatic  acid,  indicated  bf 
it>^  was  not  worth  conjidering. 

Nitrated  foda,  in  its  ufual  rhomboidal  cryftals,  ws 
obtained  from  the  folution  treated  by  the  mentioned  re« 
?gent. 


B. 


Of  the  fame  (Irlatcd  foda  two  hundred  grainsy  in  entire 
pieces,  were  expofed  to  a  moderate  red-heat  in  a  filvcr 
feflcl.  The  cryftals  returned  from  the  fire  of  a  dull  white; 
but  had  undergone  no  change  in  their  figure  by  this  proa&* 
Their  weight  was  diminilhed  62  grains. 


Thofe  138  grains,  which  remained  after  ignition, 
then  neutralized  with  dilute  fulphuric  acidf  which  (auM 
another  lofs  of  59  grains  of  weight. 

The  whole  lofs  of  weight,  therefore,  confifted  in  W 


6j 

But,  fince  the  proportion  of  caitonic  acid  con- 
1  2oo  grains  of  foda,  here  examined,  before  it  was 
i  Btnounts  to  Jb  grains  (A);  it  follows,  that  during 
;nition,  befides  its  aqueous  portion,  alfo  17  grains  of 
Sh'ic  acid  had  efcaped  at  the  fame  time. — ^'hefe  17 
l£,  fubtraflcd  &om  the  62  loft  by  ignition,  reduce 
ktifc  proportion  of  the  wattr  of  criftaUlzaiion  to  4.5  in 


Wfepi 
»tin- 


t(e<]ue[itl>-,  one  hundred  parts  of  thijf rioted  ßda  from 


*attr  af  crj/^aUttatiav      ...     j     :     42,    So 
irhenit  acid 38. 

«^'M 37- 

ilphatt  of  foda 2.    50 

100  parts. 

t^e  now  compare  with  this  the  proportion  of  the  com-> 
parts  of  which  the  (ommait  carbonated  feda,  in  frefi!!/ 
d  cryftals  confifts,  namely : 


Stda 

Carbenic  acid 

Water  ef  tryßallixatian 


bcrceive  a  llriking  difference  in  the  refpedrve  pfo« 
e  of  the  caiboitic  acid.  For,  inllead  of  the  ufual 
K>rtion  of  carbonic  acid  to  100  of  common  foda  being 
loft  73,  that  in  the  Tripolitan  foda  amounts  to  nearly 
I  bence  about  30  more  than  in  the  firft. 


i 


11. 


It 
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It  IbeiiiSf  thion,  that  it  b  firom  dii$  more  ceoipld 
tuntiim  with  caiboiiic  acid,  that  this  fyccM  di  fixln 
rives  its  cqpableiiels  to  refift  cffimrefoeiice  and  witfaeriDg» 

• 

Doubtleftly,  there  coincide  on  the  very  ipot»  where  ds 

ßrUtei  ibda  is  .  generated,  iuch  circunftaaces,  as  bm 

fUs  higher  dq;ree  of  impregnatioii  with  caibcmic  pai\ 

hot  of  thefe  we  can  expe&  a  more  particular  infixaMtiai 

4Aom  fuch  naturalifts  onljr,  m  majr  find  opportmutj  k 

snaking  pn^per  in<|uiries  on  tlie  place  itfel^ 


*« 


The  common  caiix>nate  of  foda  not  oontaimng  the  m» 
of  carbonic  add,  is  therefore  ftill  capable  of  tskiogf 
confiderabljr  more  of  it;  and  this  complete  fStturatioiiBif 
be  aCcompliihed  by  Uie'  fiune  method,  by  which  the  U^ 
laturated  taibonate  of  pot-afh  is  obtained.  Soda  iiilljia* 
pregnated  by  fuch  artificial  procefs,  with  carbonic 
already  in  fome  manner  refemhles  the  jMlforoneaitDift; 
cxtemai  cHarafters :  partly  by  the  lamellated  texture  of  Ü 
cryftals^  and  partly  by  being  thereby  rendered  more  (vorf 
againft  withering  and  decay. 


I 


(I. 


tt 
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LXXIX. 
CHEMICAL   ANALYSIS 

OF    THE 

NATIVE  MURIATE  OF  AMMONIAC. 

(Sal-  A  mmohiac.) 


I. 


Muviale  of  Ammoniac  from  Mount  Ve/uvitis. 

VFTER  the  eruption  of  Vefuvius,  in  the  year  1794, 
irt  of  the  matters  evaporating  from  the  hot  lava,  during 
le  fpace  of  feveral  weeks,  coalefced  by  fpontaneous  in-  , 
►iflation  into  concrete  falls ;  which  arc  found,  in  various 
»rms,  in  the  fiffurcs  and  cavities  (fumaroli)  of  the  re- 
■  gerated  uppermoft  fcorii  of  the  lava.  The  produfls  of 
lis  natural  procefs  of  fublimation  arc  chiefly  Muriatt  of 
'nmoniac  and  Muriate  ef  Sada. 

The  muriate  of  ammoniac,  there  obtained,  occurs  panly 
a  ftate  of  purity,  partly  coloured  yellow,  and  is  moil 
e-quently  cryftallized  in  diftinft,  quadrangular,  fomewhat 
clincd  columns,  which  are  much  fplendent  and  pellucid. 

Moft  of  the  muriatcd  foda  prefcnts  an  irregularly  fufeü 
'Uffaceous  faline  mafs,  of  a  coarfe  fibrous  fradlure.  It  is 
Idom  entirely  pure,  but  moft  frequently  tinged  more  or 
fs  green  by  oxyded  copi'cr,  and  in  many  places,  as  it 

ere,  beftrewn  with  minute  brilliant  lamina  of  the  fpecu- 


1: 
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As  to  the  muriate  of  ammoniac,  it,  undoubtedlf,  ttoA 
be  confidered  as  a  produA  only  then  generated  \  fi>  tint  its 
bafis,  the  ammoniac^  is  compofed  of  the  bjdrogem  and  tkr^ 
gen  from  the  water  an«i  the  atmofpheric  air,  which  during 
that  great  chemical  operation  of  Nature^  undergo  decook' 
pofition. 

But  concerning  the  muriate  of  foda,  it  is  not  necefiry 
to  fuppofe  it  to  be  a  fubftance  newly  generated  from  iti 
principles.  For,  its  origin  becomes  of  itfelf  obvious,  if 
we  confider  the  accefs  of  the  (ea-water  to  the  fubtenaneooi 
fire-places  of  the  volcano  as  a  neceflary  co-agent  at  tkeif 
eruptions.  A  quantity  of  fea^falt  is  then,  without  doubt, 
decompofed ;  and  a  part  of  its  acid,  thus  fet  free,  unitiif 
with  the  nafcent  ammoniac  forms  muriate  aoimooiac. 


A. 

a)  Three  buhdrrd  grains  of  the  white,  cryftallized  Vcfu- 
vian  muriate  of  ammoniac^  introduced  into  a  retort,  were 
made  to  fublime  by  means  of  a  proper  degree  of  heat.  The 
fublimate  obtained  was  diflblved  in  water,  fuperfaturated 
with  a  few  drops  of  muriatic  acid,  and  combined  with  i 
folution  of  muriated  barytes.  The  mixture  continuing  clear 
and  limpid,  ferved  as  a  pi  oof  that  the  fublimate  was  a  pure, 
iincontaminated  muriate  of  ammoniac. 

b)  The  refidue  in  the  retort,  which  ftiU  contained  i 
fmall  portion  of  that  fait,  was  diflblved  in  water;  awt 
having  been  filtered  off  from  a  kind  of  grey>  fandy  entb) 
which  proceeded  from  fome  fragments  of  the  lava  adbcriflt 
to  the  muriated  ammoniac  employed»  and  weighed  3t 
grains;  it  was  again  evaporated  to  drynefs,  and  expoTed 
to  a  red-beat«  There  remained  i|^  grain  of  muriated 
foda. 

%  Hencf 


native  Muriate  of  Ammoniac. 

Hence  the  cryßallizeJ  muriate  ofammoniac,  fubje^cd  to 
l.hts  cxunination,  proved  to  cojiuin  no  other  fubilance  but 
merely  muriated  amniunlac,  wuh  the  exception  of  ^  ftr 
ttnt.  of  fca-falt. 


In  another,  Icfs  regularly  cryftatlizcd  variety  of  the  Tüok 
faline  fubftance.  I  found  the  admixed  muriate  «f  foda  t« 
bear  rather  a  greater  proportion. 

The  abfenee  of  fulphuric  acid,  a  portion  of  which  it  hai 
been  fufpefted  to  contain,  is  fo  much  the  more  remarluble; 
as  the  generating  procels  of  this  muriated  ammoniac  is 
cirricd  on  in  an  atmofpiieie  impregnateil  with  fulphureous 

cjchalatioiis. 


B. 


Tht  yttkai  variety  of  the  Vefuvlan  muriate  of  ammoniac 
agrees  with  the  while  one  as  to  the  figure  of  its  cryftals, 
lis  colour,  which  is  a  fine  upnz  ytliow,  depends  on  ad- 
mixed ironi  but  in  fo  fmall  a  quantity,  that  it  caafcarcely 
(c  efiimateJ  at  \  fer  cent. 


\ 


Bokarian  Mi 


II. 
ria/e  of  Ammoniac. 


The  Bokarian  Tariary  (a  diftritl  of  Ulbelt  Tartary,  in 
Afia)  furnifhes  a  nativ«  nvuriata  af  amnwntac  \  which  in 
its  external  charai^ers  differs  from  that  generated  in  the 
lavas  oi  mount  Vefuvius ;  but  we  are  not  yet  luScientl/ 
acquainted  with  Its  origin  and  narunl  hiftory. 

The  firft,  anJ,  perhips,  till  now  only  account  of  it>  has 
F  3  bcea 


1 


70  LXXDC.   Exaniinatioit  i^f  ike 

hecnprtnhyAiodil:  As^aipcordifigtolistdfertioii» 
cenfaer»  are  annually tranfpcuted  of  ictoSiberia  tad 
or  at  leaft  have  bc^ibitwghc  thither  in  kbtiiiiei  wenetjfj 
this  £|ä  led  to  conclude,  that  diis  muriated  arnmnnii 
with  in  confiderable  quantities  on  its  native  phce.   Tkl 
intellrgence,  that  it  is  produced  ttpon  rocks,  acfttiics  p«* 
babiUty  from  the  ftony  fragments^'  which  in  part  Mil j 
here  to  the  lumps  of  that  lalt,  and  feem  diieSj  to  codi 
of  argiUaceous  flate  and  indurated  clay.    BefideSi  km 
Tenres  notice,  iha^t  fome  fmali  detached  pieces  of  ydbv^ 
fulphur  are  found  among  the  grains  of  this  muriate; 

When  confidered  in  an  ^ryßigin/Kc  txrmr,  diis  fiik  ^ 
ftrves  to  be  clafled  as  a  peculiar  fpides  of  muriated 
niac.     Karfitn  defcribed  it,   under  the  denoooiuatioa  tf 
.  cnuhiJai  SalHMummacj  in  die  nunner  as  follows : 

f^  It  IS  greyifli-wbite, 
in  angular  pieces  of 
an  uneven  furf ace ; 
Externally  glittering, 
internally  refplendent  of  the  glajjy  lußre^' 
Fraflure  in  fome  degree  perfeSlly  cojuhoiial\ 
fragments  indeterminately  angular. 
It  pafles  from  the  femi-tranfparent  to  the  opake ; 
is  flexible  (gefcbmeidig)^ 
foft, 

light,     ' 
of  a  predominant  urinous  tafte." 

My  experiments  have  confirmed  the  opinion  of  Moiil\ 
viz.  that  the  conftituent  parts  of  this  native  muriate  of 


f  J.  G.  Modells  Verfuche  and  Gedanken  über  ein  naturiicbes, 
oder  gewaphfenes  Salmiak.    Leipzigi  175s« 

ammopoc 


^*  native  Muriate  of  Ammoniac.  f^ 

ammoniac  are  the  fume  with  thofc.  of  the  like  fait  arttfici. 
-1y  prepared  i  excepting  only  a  (light  portion  of  ammcr 
i^cal  fulphatc,  which  I  found  mixed  with  it. 

J~wi  hundred  grains  of  it  in  fclefl  pure  granular  pieces 
*^«re  expofed  to  fublimation.  The  whole  of  it  volatilized, 
^r-ithout  leaving  any  notable  re  fid  ue.  After  the  fublimed 
[alt  had  been  diffulved  in  water,  acidulated  with  a  few  drops 
e>ff'  muriatic  acid,  marlatt  of  barytes  was  added.  This  pro- 
duced a  precipitate,  confilling  of  9  grains  in  weight  of  ful- 
pliate  of  barytes. 

In  order  to  learn  the  proportion  of  the  fulphated  ammo- 
niac» the  prefence  of  which  was  indicated  by  this  precipita- 
tion, I  dilTolved  100  parts  of  dry,  cryftallized  futphate  of 
ammoniac  in  water,  and  decompofcd  the  folution  with 
»*iuriated  barytes.  The  quantity  of  baryiic  fulphate,  then 
{Procured,  amounted  to  i!Jo  parts. 

Therefore,  as  according  to  the  refult  of  this  experi- 
ment, the  mentioned  9  grains  of  fulphate  of  barytes 
indicate  5  grains  of  fulj^ihate  of  ammoniac,  it  follows  that 
one  *i*ni/r<i/ parts  of  the  native  Muriate  ef  emnaniac  from 
the  Baiarian  Tartary  contain  : 

Mtiriatt  üf  jfmmeniac 97.  $0 

Sulpbate  of  Ammeniat    ......       a.  50 
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or 


SASSOLIN. 


JL  HE  nathi  Boracu  acid,  defigiuted  by  the  aj^latK», 
Safilinj  is  a  white  ikk»  fpotted  ip  &nne  parts  of  ^n  ibbdb« 
yellow  colour;  it  is  eafily  pulverixable,  of  a  ibft  and  (oxpf 
feel,  and  a  ilalaäitia^l  form.— <^Iti  principal  cooft^uent  put 
18  thcfiie^  or  uncorabined  boradc  acid. 

For  the  firft  information  of  the  exiftence  of  a  native 
)x)ra9ic  acid,  the  public  is  indebte4  to  Mr.  Hofir^  of 
Florence,  who  difcovered  it  in  the  waters,  iflfuing  from 
the  mountain  with  an  ebullient  heat,  on  the  lake  C6/r« 
cbiajo^  nea.  Monte  rntondoj  as  we)l  as  in  the  lal^e  of  CajUl' 
nuovo. 

But  that  comreie  boracic  acid,  which  goes  by  the  n^me 
SaJfoUny  has  been  found  by  Profeflbr  Mafcagni  on  the 
borders  of  the  hot  fpring  near  Saffo^  in  the  territory  of 
Sienna ;  from  which  place  Karßen  *  has  taken  (he  lume  of 
this  fpecies  of  fait. 

A  more  detailed  dcfcription  of  the  external  properties  of 


♦  Karf.cn^  Mine^^Iogi^'^I^c  Tabellen.  Berlin,  1800,  pag.  40. 

SaflTolin 
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blin  has  beon  given  by  Eßntr  *  in  his  Eleaientary  Trea- 
1  Mineralogy,  unJer  the  name,  native  ftdutive  Jalt  j 
•which  I  refer  the  reader. 


fl)  Ont  hundrtd  and  fifty  grains  of  SaßUn  dilToIvcd  in  4 
ounces  of  boiling  water,  left  6  grains  of  a  light  anil  afh- 
grey  earth.  The  filtered  folution,  evaporated  to  cryftalUze, 
afTorded  by  degrees  128  grains  of  boracJc  acid,  in  the  ufual 
form  of  minute  light  and  fhining  laininx. 

h)  After  thefe,  other  cryftals  (hooted,  for  the  grcatcft 
part  in  rhombic  plates  with  (harp  edges.  On  trying  feme 
of  thefe  for  muriatic  acid,  by  means  of  a  folution  of  ful- 
phate  of  ftlver,  no  turbidncfs  appeared.  From  others, 
examined  with  acitated  barytes^  a  precipitate  of  fulphats 
of  barytes  was  inftantancoufly  obtained. 

When  put  upon  the  charcoal  and  heated,  thefe  cryftals 
jntumefced,  and  fetl  into  a  dry  powder;  at  tirll  whitilh, 
but  afterwards  inclining  to  the  brown. 

Another  part  of  thofe  cryftals,  diftolved  in  wat-rr  aod 
treated  with  a  lye  of  cauftic  pot-aßi,  yielded  a  pale  brown 
precipitate,  which  turned  black  in  the  air.  This  precipi- 
tate gave  to  borax-glafs,  before  the  blow-pipe  upon  char-, 
coal,  a  fmutty  ameihyft-colour.  Vitrified  phofphoric  acid, 
fufcd  with  fuch  cryftals  upon  the  coal,  was  at  the  be;;innii)g 
llnged  with  a  topaz-yellow;  but,  after  a  little  nitrate  of 


•  Eflner,  Vtrfuch  einer  Mineralogie,    Wlcnn.  HI.    Baud.  I. 
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pot-afh  had  been  detonated  cm  the  heatad  miztuiCi  Ae 

ialine  mais  afiiimed  a  fine  ametbyft-red  colour. 


B. 


a)  Three  hundred  grains  of  SaSblin  left  a  ligbt-grcf 
refidue  of  56  grains  weight,  on  being  difiblved  in  a  fufideot 
quantity  of  fpirit  of  wine.  After,  flow  evapbratioa  tk 
liquor  afforded,  till  the  end,  cryflals  of  boracic  acid. 

b)  Thofc  56  grains  of  refidue,  boiled  with  a -large  qian- 
tity  of  water,  left  16  on,  the  filter.  When  this  aqueoos 
folution  had  been  concentrated  by  evaporation»  it  graduallj 
depofxted  fulphate  oflime^  in  needle-fhaped  cryftals,  weight- 
ing 8^  grains. 

c)  On  continuing  the  evaporation,  more  of  the  cryfbis, 
already  mentioned,  appeared :  and  moft  of  them  were  te- 
trahedrons with  flrongly  truncated  terminations,  or  rhom- 
boids with  iharp  edges.  The  weight  of  all  thofe  cryftals 
together  confifted  in  3if  grains.  On  treating  their  aque- 
ous folution  with  cauflic  ammoniac,  a  light-brown  preci- 
pitate cnfued ;  which,  while  yet  moifl,  was  digefled  with 
a  cauftic  lye.  But  this  took  up  nothing  of  it.  It  was  theo 
again  fcparated  from  the  liquor  and  wafhed ;  upon  which 
its  colour  turned  darker  on  the  filter,  and  by  all  experi- 
ments, made  with  it,  it  was  found  to  be  a  fomewhat  iron- 
Ihot  manganefe.  Therefore,  thofc  31  £  grains  of  cryftals 
mufl  be  conf.de  red  zs  fulphate  cf  manganefe^ 

d)  Thofe  16  grains  of  earth,  which  the  water  would 
not  diflblvc,  were  farther  decompofcd,  by  means  of  acids, 
into  8  grains  filex,  5  grains  carbonated  lime,  2  grains 
alumine,  and  i  grain  of  oxydediron  mixed  with  manganefe 
But  Gnce  this  earth  can  be  confidered  only  as  adventiti* 

ous, 


of  Saffoiin.  7J 

ous,  ic  fliould  be  fubiraftcd ;  which  done,  their  remain  for 
the  conflitucnt  pans  of  Saßolin  in  one  hunärid, 

IBoracie  acid 86 
Sutphatt  if  Manganije^  containing 
a  little  iron     .     .     .     ,     .       ii 
Sulphate  tf  limt 3 
'  100 

■  •■■■,, 
With  the  above  analyfis  of  the  native  heradc  acid,  I 
amined  at  the  fame  time  that  alh-grey,  arenaceous 
powder,  mixed  with  fome  (hining  micaceous  points,  which 
accumulates  on  the  lak.es,  from  the  waters  of  which  that 
acid  depofices,  and  which  has  been  fcnl  to  me  under  the 
name,  Lata. 

a)  Water,  faintly  tinged  blue  with  tlnflure  of  litmus, 
was  reddened  by  introducing  a  fmall  portion  of  that 
powder. 

b)  One  hundred  grains  of  that  powder  were  expofed  to 
digeftion  with  4  ounces  of  ardent  fpirit.  The  fpirit  of 
wine,  again  feparated  by  means  of  the  filter,  gave  no  in- 
dications of  the  prefencc  of  boracic  acid ; — on  the  contrary, 
a  fmall  trace  of  fulphate  of  lime  appeared. 

e)  That  powder  was  then  elixiviated  with  water  in  a  boil- 
ing heat.  The  water  emitted  afmellorfulphurated  hydrogen, 
and  a  filver-plate  put  into  it  became  much  tarnifhcd.  This 
water  alfo  contained  an  uncombined  acid;  which,  as  in 
confeqiience  of  the  experimentjuft  now  mentioned  i)  it  can- 
not be  the  boracic,  confills,  perhaps,  merely  of  that  prin- 
tJple.     On  evaporating  the  water,  fulphate  ef  lime  parted 

fronv 
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finoiii  ths  IfanKHT  ia  fleador  neodltt  i  vAidu  tamtAmw^ 
dne  obtained  from  Aeffririt  of  wiM^  ''iragfifd  S 


• 


i[)  Tho  elixiTitted  powder,  which  after  ^HiccarioB  in  a 
flKidenUe ,  temperMue  weighed  84  gninsa  ww%read«i 
upon  a  fi^all,  .flat,  gently  heated  pot.  A  portion  of  jU^ 
fbmr  deflignitedi  by  which  the  menriooed  wei^  fidM 
a  loft  of  S  grains.  . 

m 

#)  What  remained  of  that  powder,  was  ignited  wiA 
twice  its  weight  of  pot-alh,  ftturated  to  excels  widi  at* 
riatic  acid,  evaporated  to  fome  degree  of  dr/nefs^  and  agn 
dtfiblved  in  water;  upon  which  J^cnus  iMrth  fepantd» 
which,  CQUefled  and  ignited,  weigjhed  54  grains. 

f)  The  ^tered  f  uid  was  then  accurately  neutralised  bf 
Üie  addition  of  more  potafli,  and  combined  with  Jmeiima 
^  fidä.  The  precipitate,  obtained  by  this  managsmcoti 
oonfifted  of  3  grains  of  oxyied  iron^  after  ignition. 

g)  Upon  the  remaining  liquor  a  cauftic  lixivium  was 
aflFufed ;  which  gave  a  precipitate,  that  again  diflblved  on 
adding  a  flight  over^-proportion  of  the  alkali.  But  after 
fkturating  the  liquor  with  an  additional  quantity  of  ma* 
riatic  acid,  this  re-diflblved  portion  of  the  precipitate  was 
again  recovered  by  means  of  carbonated  foda,  and  proved 
to  be  aluminous  earth  i  which,  when  ignited,  had  16  grains 
in  weight. 

This  fandy  ftibftanee,  thcrefi>re,   contains  in  the  Aia- 

dred: 

SiltM 54 

jftuMWf •       •      •  16 

Oxyd  of  iron ) 

Sulphur    ....••••         8 
tu^hatf  of  Bmi    .    •    •    4     •    •       5 

ib 
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The  fmall  portion  of  fulphu rated  hydrogen,  indicated  io 
the  experiment  (),  cannot  well  be  ellimated.     But  there 
is  no  doubt,  that  the  greatell  part  of  the  lot  of  weight  ts 
to  be  attributed  to  the  water  combined  with  this  foffil, 
and  votadlized  by  the  heat  applied  in  the  above  analytical 
proceflcs. 

1 

^^^^M 

^^^E- 

1 

2 
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LXXXL 
CHEMICAL  EXAMINATION 


OF   THt 


PLUMOSE  AUJM. 

(Feder-Alaun) 


Fr«m  Frstenwalde* 


JL  HE  PlumofiAlum  (Sulphate of  Alumine),  whidiisQpoB» 
taneoufly  generated  upon  the  alumiuutß&i^  (  Ahuinfchiefer  of 
Werwtr)  at  Fnjtnwaliiy  in  the  Margraviate  BrandedNir^ 
partly  in  the  mines  themfelves,  but  principally  during  the 
withering  of  that  flate  upon  the  declivities  of  the  mountains 
iSy  when  fre(h>  of  a  greyifli-white,  but  in  the  air  it  acquires 
a  dirty-yellow  coating.  It  exhibits  an  aggregate  of  fubtle, 
capillary,  and  moftly  curvilinear  fibres;  which  in  part 
are  accumulated  in  ioofe  bundles,  partly  concreted  in  a 
cruftaceous  manner.  It  pofTcfles  a  moderate  luftre,  has  a 
filky  appearance,  and  is  commonly  opake. 

a)  Of  this  plumofe  alum  I  diiTolved  in  water  one  hunird 
grains  taken  from  pure  fpecimens,  and  decompofed  Ae 
folucion  with  carbonate  of  ammoniac.  The  fmutty  pll^ 
biuifh  precipitate,  thence  obtained,  I  transferred,  while 
yet  moifty  into  a  lye  of  cauftic  foda,  and  applied  a  heat  ä 
ebullition.  An  oxyd  of  iron  remained  behind,  which  edul* 
corated  and  ignited,  weighed  9I  grains.  But  as  the  iron 
is  contained  inth  is  fpecies  of  fulphated  alumine  in  an  oxyded 
jiate,  that  weight  muft  be'reduced  to  7I  grains.    ^ 

*)To 
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b)  To  ihc  alkaline  liquor  I  nAieAfulphuric  acid,  till  the 
precipiiaie  formeJ  on  the  firft  affufions  was  re-diflblved. 
This  done,  I  precipitated  the  aluminous  earth  by  means 
of  carbonated  foda.  The  weight  of  this  alum'ine,  after  it 
had  been  wafhed  and  heated  to  rednefs,  was  is|  grains. 

t)  The  lixivium  remaining  after  the  firft  precipita- 
tion with  ammoniac  n),  was  evaporated,  and  ihe  dry 
fait  expofed  to  a  red-heat,  until  the  fulphate  of  ammoniac, 
which  it  contained,  was  entirely  driven  out.  The  fmall 
refidue  of  f  grain,  left  in  this  procefs,  I  found  to  be  ful- 
phate of  pot-aih.  When  diiTolved  in  a  little  water  and 
treated  with  a  folution  of  tanareous  acid,  it  formed  rege- 
nerated  tartar.  As  for  the  mentioned  |  grain  of  fulphated 
pot-alh,  we  can  reckon  only  half  that  quantity  of  pure  pot' 
aßt,  the  conftituent  parts  of  the  pliimeft  alum  here  exai^lned 
bear  to  each  other,  in  one  hundred,  ihc  proportion,  as 
ibllows : 


Alumne »S-  25 

Oxydofiren 7.  50 

Pot-afi)     .     .     ' o.  25 

Sulphurit  acid,  and  ) 

IFatir  of  (r^hlUialion  J  ^''* 


t    9<^    1 


_  ^    r. 


UÜtXtL 

«  • 

CHEMICAL  EXAMINATIOII 

OF  TB'C 

CAPtLLAAY  SALT  FROM  WBtJL 

{Üaatfalz  of  the  GeniiaasO. 


The  €aptfUfjfäh  (Halotrichhim  bjr  £ri^;  whidrÜ 
die  &^rcur]r*inines  at  IdrU  is  found  in  tbe  diefb  of  i 
ihiftofe  clay  or  fhale  {Scbieferthm)^  intermixed  widt  ahn 
minous  llatc^  occurs  of  a  filvery-^hite  colour^  and  feral 
ibmetimes  capillary  filaments  and  needlc^apcd  cryftak,  of 
a  filky  luftre,  above  2  inches  long« 

It  has  hitherto  been  taken  for  flumefe  mtumi  beciufei 

according  to  Scopol!  *,  it  is  fuppofed  to  confift  of  vitriolic 

acid|   alumine  or  argily  calcareous  earth  and  iron.'    Tho 

'falfity  of  this  opinion  will  be  rendered  maaifbft  by  wha^ 

follows« 


A.  ,4^ 


^)  One  hundred  parti  of  this  fait  readily  diflölved  in  lOCT 
parts  of  cold  water,  without  any  refidue,  naffbrded  and  limpU 


*  Sc§poli  Principia  Minerakigbe^  p.  Si.  §.  XO5. 
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jtion.  1  diluted  this  folution  with  more  water,  and 
xlually  dropped  dißblvcd  carbonate  of  aaimonlac  into  it> 
long  as  any  turbidity  cnfued.  The  iron,  which  by  tbi» 
jtment  was  thrown  down  in  loofe,  dirty  olive-green 
:ks,  1  fcparaied  by  filtering  -,  upon  which  the  clear  iiqoor 
libited  all  the  properties  of  any  other  folution  of  pure 
ihate  if  magntfta. 

h)  The  t»e  half  of  this  fotution  was  precipitated  with  3 
:  of  cauftic  foda ;  a  large  quantity  of  the  fame  lixivium 
IS  then  fuperadded,  and  the  whole  boiled  together.  The 
.id,  fubfequently  to  this,  diluted  with  water  and  filtered, 
IS  next  neutralized  with  fulpbiirk  acid,  and  treated  with 
rbcnaud  jada  ;  but  neither  any  precipitation  nor  cloudinc6 
ok  place,  which  evidently  proves  the  total  abfence  of 
uminous  earth. 

\ 

e)  The  ether  half  of  that  folution,  freed  from  its  caa» 
ntsofiron,  was  precipitated  in  a  boiling  heat  by  means 
carbonate  of  fada.      The  precipitate  obtained,    wa«   at 
ire  earbanciie  of  magntfta, 

I  ^ 

One  hundred  grains  of  the  capillary  fait  were  expoffed, 
a  crucible,  to  a  ftrong  red-heat  for  half  an  hour.  When 
moved  from  the  fire,  it  prefented  a  dull  white,  and  in 
rue  places  a  pale  reddifti  colour  ;  it  alfo  had  moderately 
•alefced,  though  it  was  ftill  divifiWe  into  finglc  filaments. 
difTolued  this  mafs  in  water,  coUcilcd  on  the  filter  the 
parated  oxyd  of  iron  and  ignited  it.  The  weight  of  this 
&,  including  the  alhes  of  the  filtering  p^r,  was  only  \ 
fa  grain. 


I 


now  freed  from  iron,  and  precipitated  in 
c  1  Vstft- 
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a  temperature  of  2 1 1"*  Far.,  with  carbonated  foda,  pre 
grains  of  carbonate  of  magnefia  after  deficcation  in  t 
warmth.      It  again  clearly  re-diflblved  in  fulphuric 
weakened  with  water,  and  wholly  ibooted  into  crylbk 
fatpbate  of  magnefia. 

^y  thefe  experiments,  therefore,  it  is  defflonfirM 
that  the  tapillary  fait  from  Idria  is  not  a  plum$fe  abm^  tft 
contains  neither  alumine,  nor  lime ;  on  the  contrary,  the 
it  is  a  nativi  fulphate  ofmagnefiay  defiled  by  a  flight  poHM 
of  fulphated  ironr 


i 
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LXXXIIL 
CHEMICAL   EXAMINATION 

OF   TRK 

ELASTIC    BITÜMENi 

From  Derbyßtire.  ■ 


DNG  the  inflammable  Tubftances  of  the  Mineral 
gdom,  the  tlaßU  bitumen,  or  mineral  Caoutchaue,  as  it 
!led,  from  the  lead  mine  Odin,  near  Cnßliton,  in  Dtr- 
re,  is  eminently  diflinguifhed  by  thai  very  remarkable 
lerty  which  is  indicated  by  its  denomination.  Charier 
cbti,  Efq.*  on  dcfcribing  this  foffil,  enumerates  15 
fties  of  it,  of  which  thofc  comprized  in  the  firft  nume- 
jjntain  pttroUum,  psrrtly  yet  in  a  fluid  ftate;  while 
meS  the  lad  pafs  into  perfectly  indurated,  friable  af- 
wm.  But  thofe  defcribed  in  the  intermediate  numeros, 
rfä  clafticity  in  various  degrees.  From  this  fpecies, 
her  differs,  which  only  a  few  years  fmce  has  been 
d  in  a  fmall  river  in  the  vicinity  of  the  above-men- 
ed  lead-mine;  both  by  a  peculiarly  modified  clafticity, 
other  properties,  by  which  in  fome  manner  it  rcfcm- 
cork.     Of  this  Mr.  Hauhtt  mentions  5  varieties. 

If  thofe  in  my  colleflion,  I  Dull  notice  only  the  4  fol- 
ng  varieties. 

•  Scherer's  Journal  d«  Chemie,  Numb,  xxi.  pag.  »Sa. 

'  G  2  1)  Elaftic 


«4 
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i)  Elsftic  bitumen,  maflivc  and  pore,  ofztrm/mfi 
green ;   which,  when  held  againfl  the  light,    is  fei 
lucid,    and  of   a   bright   hyacinth- red.     It  is  fofi,   vaj 
cUftic,  and  (licks  clofel/  to  the  finger. 

2)  Dark-hröWH  elaflic  bitumen,  refling  onandbetma 
the  cryftals  of  a  grey,  fpathofe,  bituminous,  caibonitetf 
lime  (Stinijhin,  Swlne-ftant). 


3)  Tellnn  and  bright-hyactnth-red  claftic  bitumen,  K 
is  difleniinaied,    in  fmall    mafles,    in  a  Aony  a^itj« 
mingled  of  fluate  of  lime  and  calcareous  fpar. 

4)  Rtddißf^rovjn,    dull,    fponge,    or   cork4ike  cla& 
bitumen,  with  kjiobs  of  black-grey  afphaltam  (StbUtUpt 

Erdpeeh). 

In  the  experiments  which  I  (hall  now  relate,  !  «n-  I 
ployed  the  pure  claftic  bitumen  of  No.  I. 


The  elaflic  bitumen  belongs  to  thofe  fubftances,  thf 
«nalyfis  of  which  can  be  attempted  in  the  dry  way  onl/i 
and  where,  confequently,  we  muil  renounce  the  hope  of 
obtaining  pure /iuW/,  that  is  to  fay,  of  feparating  all  tlicii 
conllituent  parts  fingly,  in  a  ftate  of  purity,  and  of  »1«'- 
taining.  their  proportions  with  fttift  precifion. 


■  a)  It  refifls  in  general  all  liquid  menftrtia,  of  »11  »i 
which  the  reflified  petroleum  feems  to  exert  upon  it  Ü« 
«eaieft  agency.  Pieces  of  that  bitumen  covered  withtW 
fluid,  were  after  fome  days  found  a  little  fwelled,  and  ran 

1  jgjtfanfparent.     The  fluid,  before  colourlefs,  hadlKtt 

ungcd  wilh  a  bright  yellow. 


El'jfiic  •Bitumen. 


'tj  Upon  another  portion  I  poured  fuming  nitric  atid^ 
1  lodged  it  in  a  fand-bath.  On  the  application  of  heat 
■  7L  fliort  while,  the  red  fumes  ceafed,  making  room  for 
lite  vapours  which  fucccedeti  them,  and  continued  until 
Tioft  the  whole  of  the  acid  had  gone  oiF  by  evaporation  ; 
hich  (hews,  that  no  reciprocal  a>äion  Iiaa  taken  place. 
iter  the  bitumen  had  been  wafhed,  no  change  was  per- 
ived  in  It. 

t)  Nor  is  it  Icfs  remarkable  that  the  alialis  proved  abfo- 
tely  inefficacious.  One  part  of  the  bitumen  was  intro- 
iced  into  i6  parts  of  a,  ftrong,  taußic,  alkaline  lixivium, 
id  boiled  with  it  for  Tome  time  till  the  cauftic  fait  wa( 
arly  dried  up.  But  the  tumps  of  the  bitumen  employed^ 
hen  freed  by  waftiing  from  the  adherent  alkali,  were 
und  to  poffefs  their  former  confidence,  colour,  and  elai^ 
::ity  in  the  fame  degree  as  before  the  procefs. 


B. 


A  portion  of  the  elaftic  bitumen  was  fet  on  fire,  and 
tpt  in  a  ftate  of  combuftion  till  it  melted  into  black  drops, 
ven  in  this  condition  it  had  not  loft  all  its  eUAicily  ;  it 
as  fVill  adhefive,  and  could  be  drawn  into  filaments  be- 
tween the  fingers.  By  this  management,  however,  it  was 
ndtred  falubtt  in  petroleum  and  other  oils,  and  gave  with 
kern  folutions  of  a  blackifh  cloudy  tint. 


a)  Two  hundred  ^rzin's  of  pure  claflic  bitumen  were  in- 
oduced  into  a  fmaU  glafs-retort,  lodged  in  a  jiind-bath, 
id  conne£led  with  the  pneumatic  tjuickfilver-apparatus* 
pon  this  I  proceeded  to  diftillation,  to  perform  which  aa 
c   3  inteni« 
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üitenfc  and  pretty  long  continued  beat  was  rcquifis.     Tlw 
pTsduHs  gained  by  this  proccfs  were ; 

1)  Four  and  lighty  lub'u  ittebii  af  0  gas,  which  gavt  out 
an  offenfiVÄ  Imell,  tike  garlick.  Of  this  gas,  waflied  with 
water,  2  cubic  inches  were  abJbibcd  by  thj:  Utter ;  1»^ 
thefc  {hewed  to  be  carbonic  ci'td  gas,  by  precipitating  i 
proportionate  quantity  of  carbonated  lime.  The  remaining 
76  cubic  inches}  burned  with  a  ftrong  flame,  in  the  cipi- 
city  of  earbonatid  hydregtn  gas. 

3)  A  brawn,  thin,  fluid  01V,  of  ao  unpleafant  odour,  ui 
146  grains  of  weight. 

3)  A  weakly  aaduhus  wattr,  of  no  more  than  3 
of  weight.     Its  quantity  being  fo  fmall,  it  was  not  j 
Cble  to  invefligatc  the  nature  of  the  acid  it  was  imp; 
jiated  with. 

I)  The  loofe  coaly  refiduc  in  the  retort,  of  a  fomcwlri 

metallic  luftre,  weighed  24  grains. 

1)  When  incinerated  upon  a  tefl:,  this  refiduum  left  tj 
grains  of  reddiih-brown  afbes ;  thcfe,  moiftened  widi 
water,  reftored  the  blue  colour  to  litmus  paper  prcviouflf 
reddened  by  an  acid,  which,  probably,  was  owing  to  ic 
pauftic  lime  contained  in  thofe  sflics.  On  digefting  thta 
with  muriatic  acid,  fhere  remained  4i  grains  of  a  ligilt 
grey  earth,  mixed  with  Tome  coaly  particles}  and,  upon  ' 
a  fecond  ignition,  3  grains  of  a  fineßlictöu:  earth  ven  lef: 
behind.  Hence  the  whole  quantity  of  the  confumcd  terh» 
had  amounted  to  f  2i  grains, 

2)  The  muriatic  folution  was  reduced  by  evaporation, 
*nd  on  diluting  it  with  a  weak  Tpirit  of  wine,  1  grain  of 

Julphau    of   lime    feparatcd    in    delicate    cryftals.      The 


Jl 


Elaßic  Bitumen. 


fame  folution,  diluted  with  more  water,  and  treated  with 
fuccinate  of  ammoniac,  yielded  a  reddilb  precipitate,  which 
after  ignition  gavt  i  j  grains  of  oxjdtä  iron.  But  the  re- 
minder of  the  fluid,  neutralized  with  caufttc  ammoniac, 
afforded  j  grain  of  aluminaui  tarth.  This  laft  being  filtered 
off,  71  of  carbon:itcd  calcareous  earth,  equal  to  4  grain* 
of  pure  //m/,  were  obtained  from  the  liquor  by  means  of 
carbonate  of  ammoniac. 

Confcquently  hy  this  method  of  analj-fii  have  fceen  ob- 
tained from  one  hundrtd  parts  of  the  examined  thßk  bitu- 


Carhanated  hydrtg/n  gas     ....  38  cuhic  inchei. 

Ceritnie  aeid  gas 4  '  -   ■ 

Bitumlntus  ail 73  grains, 

Pjtcidulous  water i-  5° 

Carbea 6. 25 

Linu 2, 

.     Sili» I.  SO 

Oxyd  tf  Wan     .     .    - o.  7S 

Sulphate  aflitiu 0. 50 

W^.JBum'iKt o.  25 

»  Butof  thefe,  only  the  laft  5  conftiiuent  parts  can  becon- 
fidered  as  eduüs.  The  firft  5  fubftances  were  product, 
generated  from  the  change  which  the  fire  had  cöc£ted  in 
the  carban,  hy'lrcg.-n,  and  axygm,  that  entered  into  the 
natural  mixture  or  compofirion  of  the  claftic  bitumen,  and 
ought,  therefore,  to  be  confidered  as  its  proximati  ccnßi- 
fueni  parts*. 


PriiMiples  of  Modern  Chemillry,  S.  Lend.  iloo. 
•TranJI. 
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m  ■  ■  ■  • 

To  conclude :  From  th«  refult  of  this  afalyiis  nocfaini 
can  \^  inferred^  that  might  lead  towtrds  a  IktisfiiAorj  ex- 
pfanation  of  the  fmgular  elaftic  property  of  dils  ipectes  of 
bttiimen.  On  this  account  it  feems,  at  prefent,  neoeffiuj 
to  reft  latisAed  with  the  opinion  of  Mr.  HäUbei^  accord, 
iog  to  which  that  elaftidty  {s  anfing  either  fixun  a  portion 
of  aif)  or  from  fome  other  elaftic  fluid»  which  ia  oootained 
between  the  pores  of  this  bitumen,  and  during  its  natura! 
gjeaeratiy  accumulates  (here,  imi4  iinparts  to  the  whol$ 
p»6  ^  fpon^  nature, 


LXXXIV. 


X  HE  foffil,  which  only  fince  the  laft  ten  years  has  be- 
come known  under  the  name,  MtlUUte,  belongs  to  thofe 
of  which  the  nature  and  chemical  conftituent  parts  have  not 
yet  been  fufficJently  inveftigated,  and  the  fyftematic  clari- 
fication of  which  i5,  for  this  reafon,  ftill  uncertain.  Mr. 
IVtrntr-,  of  Freiberg,  was  the  firft  who  introduced  the 
«jiifVence  of  this  foffil  into  public  notice,  and  it  is  alfo  from 
tiitn  that  it  received  the  name  which  at  prcfenC  is  given 
to  it. 

Mellilite  occurs  at  Ariern,  in  Thüringia,  though  but 
fpatingiy  and  iingly,  in  the  flratum  of  the  earthy  Brown- 
coal  (Braunkohle  of  fP'erner),  of  that  place.  Its  external 
chara^terlßic  properties  are  the  following  : 


*  Read  at  the  Royal  Academy  of  Sciences  al  Betlin,  c 


/jlhof  June,  1799. 
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It  commotilj  poflefles  a  bmuy-jilbw  obloiir,  in  Tarions 

gndatioDS  as  to  brightneis   or  darknels,   and  firom  thb 

CokKir  its  name  *  was  chofen ;  but  femrtimrs  it  odiSiits 
ocdy  a  pale  ftraw-jellow. 

It  always  occurs  cryftfülized,  and  more  e^wciallj  ths 
ßrft  variitjfj  in  fomewhat  indined  §3MbiJr$ms,  Yet  k  u 
hut  feldom  met  with  in  perfeA  cryflals  of  that  ionn;  anft 
fireqiiemlj  it  is  found  in  fiagments  of  moie  or  left  fiftiaft 
quadrilateral  pyramids«  The  JlnnthjilUw  vmrUiy  kam 
finall  drufy  aggngationt»  Cryflals  of  a  middle  fise  are  not 
often  found»  not  even  of  the  honey.3rellow  variety ;  Ukj 
are  moftly  but  fmall»  decreafing  to  the  very  minnte. 

The  furface  of  melHIite  is  commonly  even  and  fpleo* 
dent;  in  part  alfo  rough  and  corroded.  But  internally t 
dullilh  gloTs  is  obferved.  Fraäure  of  the  flat  conchoSjal 
hind  >  the  fragments  indeterminately  angular. 

Its  cryftals  are  feldom  clear,  in  mod  fpecimens  00I7 
Icmi-pellucid»  and  thofe  of  the  pale-ycHow  variety  hardlj 
tranfparcnt. 

McIItllte  is  fofty  brittle,  readily  yields  to  the  peftle,  and 
grinds  to  a  yellowifh-grcy  powder.  Its  fpecific  gravity  equal 
to  1 .  550. 

In  the  earthy  btown-coal  at  Ariern^  there  alfo  now  and 
then  occurs  a  native  fulphur,  in  feparatc,  fmall,  pale- 
yellow  cryftals.  Thefe,  with  refpeö  to  their  external 
appearance,  (hew  a  great  fimilarity  to  the  ftraw-ycllow 
mejlilite ;  for  which  reafon  fume  attention  is  requifite,  left 
both  thefe  foffils  be  confounded  with  each  other. 


*  HMiy-ßwUf  the  Englifh  expreflion  for  melUIite. 


of  Meüiliie. 


B. 


The  firft  conjeÄure  formed  on  the  nature  of  mcllilite, 
was  to  confidcr  it  as  an  inflammable  foilil,  refembling  am- 
fcer  (/u<einuni),  which  fuppofition  reemed  to  be  juftified  in 
ibmc  manner  by  its  external  form.  But  if  the  charafler 
of  an  iiifiammable  fulfil,  that  docs  not  belong  to  the  clafs 
of  metals,  confißs  in  the  capability  of  furnifbing,  out  of  its 
own  fubdance,  aliment  to  fire;  mellilitc  is  very  little  qua- 
lified for  that  purpofc.  For,  it  turns  only  while  by  burn- 
ing, without  being  capable  of  maintaining  the  fire.  Nor 
can  it  be  faid,  that  mellilitc  is  a  cryfbllixed  amber,  as  Borm 
prcfumed  in  his  Catalogue  de  AlademoißlU  de  Raab,  The 
falfity  of  this  opinion  has  been  dcmonßrated  by  tbc 
«Xperiments  of  Gillet-Laumanl '. 

Others  have  confidered  mellilitc  as  gypfum  (fulphatc  of 
lime),  impregnated  with  and  tinged  yellow  by  petroleum. 
This  error  has,  undoubtedly,  been  occafioned  merely  by 
its  being  rendered  white  by  the  fire.  On  the  other  hand, 
it  is  not  impofEble,  from  the  fcarcity  of  this  folBl,  that 
fomewhere  artificial  cryftals  of  the  figure  of  ihofe  of  mel- 
lilite  have  been  cut  out  of  a  fimilar  fpathofe  gypfum,  and 
^udiilcntly  olTered  as  fuch. 


A  more  accurate  chemical  knowledge  of  this  foflil  couM 
B  expcfled  only  from  its  perfcd  dccompofition,    Such  an 


'  Journal  de  PhyfiquCf  1791.  Pag.  J70, 


analyfis 
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analTfif  has  a&ually  been  undeitaken»  not  lung  ^m  lil' 
nearly  at  the  fiime  time,  by  twa  refpedable  chemiib,  ?»^ 
feflbr  LampatEusy  at  Freiberg,  and  Mr.  AUcbj  atSchoi' 
ningen ;  each  of  whom  publUhed  an  account  of  hii  a> 
periments,  yet  with  a  very  material  diffeience  in  die  n- 
fiills. 

According  to  Lmi^a£usj  lOO  parts  of  meUuitc  c» 

fiftof: 

85. 50    Carhm. 

3«  50    Pitr$Uum. 

a  Silix. 

5  Watir  rf  trjfialüzäthn  Mriek. 

96. 

Whereas  Mr.  AbUb  ftates  the  following  proportion  of  it 
cooftituent  parts : 


40 

Carbonic  add. 

28 

Water  of  cryfiallixation. 

16 

Carbonate  of  Alumine, 

5 

Ben^ate  of  Alumine^ 

S-50 

Benzoic  acid» 

3 

Oxyd  of  iron. 

2.  50 

Refinous  matter. 

100 


This  ftriking  difference  in  the  ftated  component  prin- 
ciples could  not  fail  to  fugged  the  fufpicion  of  an  error 
committed  in  either  of  thefe  two  analyfes;  and,  confe- 
quently,  to  excite  a  define  of  another  new  and  complete 
examination  of  that  foffil. 

Being  enabled,  by  the  poffeiSon  of  a  quantity  of  mclli- 

litf 
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iclent  for  inftituting  and  repeating  experiments,  by 
ich  iu  nature  might;  be  dilclofcd ;  I  toolc  this  talk  upon 
,  and  (hall  here  lay  before  the  Public  the  refuU  of  my 
inquiries. 

D. 

pTeliminary  Experiments. 

i)  Melinite,  placed  on  an  ignited  charcoal,  or  held  in 
che  flame  of  a  candle,  lofcs  its  tranfparency  and  yellour 
colour;  it  grows  whire,  fpoited  with  blaclt,  and  at  lengtk 
perfe£Uy  as  white  as  chalk.  Smoke  or  flame  are  not  ob- 
fcrv^le  in  this  treatment. 


2)  If  mclliliie  finely  pulverized  be  long  boiled  with  a 
i^uSicient  quantity  of  water,  a  decompofition  is  effefted  j 
the  water  acquires  properties  of  an  acid,  and  leaves  a  light- 
grey  (limy  earth  behind. 

3)  Metliiite  in  entire  fpecimens,  when  thrown  into 
nitrit  aciä,  diUblvcs  without  heat,  and  within  a  few 
niinures  is  totally  taken  up  by  this  folvent ;  the  pieces  con- 
tinue clear  until  the  dUTotulioii  is  accompiifbed.  This  prO" 
perty  furnifhes  an  eafy  expedient,  to  diitinguifli  genuine 
mcllilite  from  fucb  fubftances  as,  perhaps,  may  be  fraudu' 
lently  olfered  for  it. 

M')  When  put  into  mtiriatU  add,  4he  pieces  of  melliliCc 
^tinue  not  clear  as  they  do  in  the  nitric,  but  alTume  a 
I  turbidnefs;    they  alfo  wer?   not  wholly  diflblved 
r  the  end  of  feveral  days. 

tS)  Pieces  of  mellilite  conveyed  into  fulphuric  acid,  do 
t  fink,  but  float   immerfed  in  th«  fluid  up  to  their  fur- 
face. 
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ftce.  By  degrees  they  fall  into  whitifh  flodcs»  wftbtf 
affording  2  clear  ibhition ;  though  this  is  obtiined  afier 
diluting  the  acid  with  water» 

6)  Concentrated  aatic  atid^  with  which  mellilite  «11 
covered  and  left  (landing  for  a  certain  time>  had  no  fSA 
upon  it. 

7)  In  the  caujitc  tye  of  foday  affiifed  upon  pieces  of  nd' 
lilite»  its  integrant  particles  (eparated  in  the  form  of  wlAe 
floclw  I  the  greateft  part  of  which  gradually  difiblvcd. 

8)  Other  pieces  of  the  fame  fbffil,  which  I  immerfed  ii 
caußic,  ammoniac y  likewife  became  gradually  divided  iiits 
flocks ;  they  would,  however,  not  diilblve. 

9)  Mellilite  was  alfo  tried  with  nttnHe  ofpot^aßtf  which'bsi 
previoufly  been  (o  far  brought  to  a  flate  of  ignited  fufion^  thst 
a  piece  of  charcoal  proje£^ed  into  it  caufeda  vivid  detonadoa 
But  no  a£lual  detonacion  took  place,  when  the  mellilite 
was  thrown  into  it,  its  fevcral  pieces  only  glimmered  away 
like  hot  embers,  with  a  faintifh  irradiation  of  light,  whick 
foon  ceafed ;  and  they  divided  themfelves,  in  the  melted 
nitre,  in  the  form  of  a  white  earth. 


E. 


Guided  by  thefe  previous  invefKgations,  I  proceeded  to^ 
the  following  more  accurate  experiments. 

1)1  mixed  50  grains  of  powdered  mellilite  with  75 
grains  of  cryflallized  carbonated  foda^^  and  boiled  the  whole 
V'ith  a  fufficient  quantity  of  water  in  a  matrafs.     A  mutual 

rc-aclion  foon  took  place,  accompanied  by  a  moderate  effer* 

veicence 
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fccncc  from  the  difengagemciit  of  the  carbonic  ac'idofthe 
After  the  decompofidon  of  the  melUlite  had  been 
»ught  about,  by  means  of  this  alkali,  I  coileiSed  the 
■  rcfiduum  on  the  filter,  wafhed,  and  ignited  it.  It 
sighed  t)^  grains,  and  was  alumine.  The  foda  employed 
'  this  decom  pout  ion,  was  found  neutralized,  as  to  its 
ntefl  part,  but  not  entirely.  For  this  rcafon  I  faturated 
t  ftill  predominant  part  of  it  with  acetic  acid,  and  eva- 
rated  the  mixture  to  drynefs  in  a  low  heat.  The  aceated 
,  produced  by  this  combination,  I  feparated  by  repeated 
ons,  little  at  a  time,  of  fpirit  of  wine  upon  the  faline 
,  diflblved  the  refiduum  in  water,  and  fet  the  folutiork 
0  cryßallize.  Solid  cryßals  of  a  neutral  fait  fliootcd 
le  formation  of  which,  therefore,  the  mellilite  has  fur- 
Ihed  the  acid  conllituent  part. 

I  Hence  from  this  experiment  it  refults,  that  mellilite  con- 
■  of  alumine  and  an  acid. 

ma.)  upon  fißy  grains  of  powdered  mellilite  I  poured 
luiftic  ammoniac,  floppered  the  veflel,  and  agitated  it  from 
ne  to  time.  After  24  hours  I  found  the  folTil  decompafed, 
pi  the  bottom  of  the  glafs-vciTel  covered  with  a  quantity 
offmall,  heavy,  cryflalline  grains  of  a  neutral  fait,  which 
had  been  formed  by  the  combination  of  the  acid  of  the  mel- 
lilite with  the  ammoniac.  Upon  thefe  cryftals  the  alumi- 
nous eanh,  which  had  been  feparated  by  the  dccompofition 
of  the  toflil  fettled  in  the  form  of  a  li'jht,  brownifh  (lime. 
This  mixture  I  warmed,  diluted  it  with  a  quantity  of 
water  fufficient  to  rc-diflblve  the  cryftals  of  the  fait,  and 
threw  it  on  the  filter.  When  the  clear  folution  was  again 
evaporated  to  fome  degree,  the  whole  of  it  gradually 
fluMted  into  fmall,  thin,  fix-lidcd  prifms. 

3)  Fiß, 
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3}  f'ifty  gnum  of  coarfely  pounded  mellilite  weneftredai 
with  diluted  fulphuric  acid.  It  was  foon  taken  up  bjlUl 
folvent.  Only  a  little  brown  flime  was  left  from  the  piP 
tides  of  the  earthy  brown-coal  adhering  to  it,  and,  befile% 
a  few  cryftallic  grains  of  fand ;  which  laft,  therefbit»ii 
not  belong  to  the  component  parts  of  oieHilite»  hulsntn 
be  coniidered  as  adventitious.  The  filter^  fulphuric  U^ 
tion,  by  being  concentrated  with  the  affiftance  of  borif 
coagulated  to  a  foft  falinc  mafs,  beautifully  ramified  vidi 
minute  acicular  cryftals,  without  any  indication  of  ÜA 
cryftals  of  alum ;  which  ihews,  that  no  pot-afh  is  concaioei 
in  mellilite. 


F. 


Decompofition  of  Mellilite  in  the  dry  way. 

t )  One  hundred  grains  of  mellilite^  in  the  pureft  feledl 
^ecimens,  were  coarfely  broken,  and  introduced  into  a 
fmall  retort  of  glafs,  which,  by  means  of  a  tube,  blown  out 
in  the  middle  to  a  concave  fphere,  was  connefted  with  the 
mercurial  pneumatic  apparatus.  As  foon  as  the  retort  was 
heated  by  the  gradual  approach  of  burning  coals,  a  gas 
pafTed  over,  which  I  caught  in  four  cylindrical  glafs  jars 
filled  with  mercury.  At  the  fame  time  water  came  over 
and  condenfed  in  the  mentioned  intermediate  globe. 
Towards  the  end  of  the  diftillation  a  little  drop  alfo  of  a 
congealed  pale-yellowifh  oil  appeared  on  the  orifice  of  the 
retort.  But  no  trace  was  perceived  of  any  faline  fublimatfl 
or  coating.  The  foflil  changed  by  degrees  its  colour^  töi 
at  the  end  of  the  procefs  aflumed  a  perfeft  black. 

2)  The  collefted  aeriform  fluid  amounted  to  74  cubic 
inches,  of  which,  after  fubtracSing  7  cubic  inches  for  the 
atmofpheric  air  that  filled  the  interiour  capacity  of  the  dif- 

tilling 


q 
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^  apparatus,  67  cubic  inches  of  gas  remain  as  the  pro* 
F  ihe  diftillatjoii.  As  foon  as  the  jars  were  opened 
:r,  a  rapid  abforption  of  the  gas  they  contained 
klace,  and  carbonate  of  time  was  generated.  In  the 
r  7  cubic  inches  of  mere  common  air  remained.  The 
mtained  in  the  fecond  veffel  was  entirely  abforbed ; 
F  that  of  the  third  and  fourth,  13  cubic  inches  were 
Inabforbed,  which  could  readily  be  fet  on  iire,  and 
y  burned,  with  a  fine  Iky-blue  flame.  On  dcduiäing 
13  cubic  inches  of  inflammabU  gas  from  the  67  ob- 
Lined,  the  quantity  of  carbonic  acid  gas  produced  in  this 
peration,  is  54.  cubic  inches. 

3)  The  water  coUefled  in  the  fpheric  part  of  the  tubs 
'as  limpid,  without  colour,  and  weighed  38  grains.  Ic 
"nitted  a  fweet,  and  fragrant  odour,  mixed  with  the  fmell 
f  bitter  almonds,  which  laft,  after  fome  time,  became  ftill 
lore  perceptible.  That  water  alfo  indicated  the  prefence 
fan  acid,  by  faintly  reddening  blue  litmus  paper. 

That  minute  drop  of  oil,  mentioned  i),  (eemed  to  pop- 
fa  a  fimilar  odaur ;  its  tafte  alfo  was  rather  fweetilh  and 
'omatic,  than  participating  of  empyreuma. 

4)  As  to  the  reCduum  in  thereto«,  it  was  black  and  refplen- 
:nt  like  jet  (gagat) ;  and  the  pieces  of  the  foffil  had  pre- 
rved  their  original  fize  and  figure.  It  weighed  25  grains, 
leated  to  rednefs  upon  an  open  teft,  it  gradually  difcharged 
■at  black  hue,  and  aflumed  a  dull  yeüowifli-white:  It» 
eight  was  now  brought  down  to  16  grains.  Sulphuric 
'id  readily  dilTolved  it  to  a  (light  refidue  of  iron  and  filex« 
W  afTordetl  with  it,  on  the  addition  of  acetated  pot-aCh, 
7^5  of  fulphated  alumlne.  Hence  the  carbon^  confumed 
Ming  the  ignition  of  that  re(iduum,  with  the  accefs  of  air» 
Qounted  to  9  grains  of  weight. 

ioL.  II.  H  Thoft 
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TtetC  biadnd  grains  of  nuUifite,  tfaercfbrC}  I 
\f  (h»  'n'*<*"^  of  axulyfis,  in  the  ^rj  vuay. 


S4  cubic  inches  of  etr^mt  add  ga%. 

1 3 ffrt  hjingtngas.r 

38     grains         of  tvtaHj  etliutaui  a 


.     .     .      «/»«.'«/  MMiud  whhi 

tt  tluis  refulted  from  this  deconipofltioi 
mwt  fart  which  is  cofnbined  with  tbi 

,  is  not  a  fimple  iniiienl   acid,  I 
ifcaibon,  hydrogen,  and  oxygen,  : 
ftlM(rt«^  f"^  dellniäihle  by  fire. 


Vtcotnpofilion  of  MeUUile  by  means  of  ITal 


id  ef  mtililite,  and  to  prcfent  ■ 
;  ßate,  I  vras  enabled  by  the  1 


To  feparatc  the 
{n  its  unaltered  native 
ing  method : 

ij  Fsur  hundred  grains  of  moft  finely  groundnll 
^r«K  thrice  boiled  in  a  matrafs  for  two  hours,  «) 
ounce*  of  diftillcd  water  each  limc.  There  renuj 
light,  flipperyi  earthy  refidue  of  210  grains  weighl 
drying. 

j\  Tho  filtered  fluid  was  concentrated  by  cvaporatif 
w»tt('bath.  It  thickened  to  a  brownifh  mafs  of  a  f« 
(oui  tafte,  ending  in  a  bitterifti.  Upon  this  I  pouj 
the  coW»  fP'"'  °^  wine,  in  which  it  acquired  at  firft  IC 
nitchv  confiftcncc,  but  dilTolved  on  continued  iritn 
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length  greyiOi-white,  light,  earthy  flocks  were  dc- 
"  d,  weighing  22  grains  when  feparated  by  filtration. 
'olution,  freed  from  this  refidue,  was  evaporated  in  a 
ff-bath  to  perfeiä  drynefs;  after  which  it  prefented 
abrownifli-white  mafs,  of  a  greafy  fcil,  but  ftill 
irizable,  and  weighed  92  grains. 

nU  of  miUiliu,  purified  by  allcohol,   afforded 
Iter  a  clear,  pale-brownißi  folution,  which  I 
1  afrefli   '\m    a  waier-bath.     It   now    difpbyed  a 
llline,  needlc-fhaped  form,    which  became  more  dif- 
I  afcer  the  mafs  had  a  fccond  time  been  diilblved  in 
ir  and  expofed  to   fpontaneous  evaporation.     Upon  this 
^mcnt  the  dry  acid,  partly  exhibited  an  accumulated 
if  fmall  globule*;  of  a  light-grey  colour,  and  difpofed 
:ally'radiating  manner;  partly  it  had  ihooted 
mo  (bort,  detached  needles. 

4)  Tliofe  210  grains  of  earthy  refide  left  on  the  decom- 
■dfition  of  melljlite  by  means  of  waier  r),  together  with 
tjofc  22  grains  of  earthy  ßoclcs  which  were  feparated  by 
hcmeans  of  alkohol  2),  were  expofed  to  a  red-heat;  dur- 
ng  which  procefs  they  emitted  a  weak,  fweetiftl,  but  d if. 
Jgrecablc  fmell,  arifing  from  the  combuftion  of  a  fmall 
quantity  of  the  acid,  iKtl  adhering  to  the  earth.  What 
emained  after  ignition,  rcfemblcd  a  mixture  of  agrey-white 
rith  a  brownifh  powder,  amounting  to  64  grains.  I'his 
efidue,  treated  with  a  quadruple  weight  of  comentraled ful- 
hitric  aiU,  became  hot  of  itsown  accord,  and,  foon  after, 
be  mixture  coagulated  into  a  white,  granularly  cryftal- 
ised  mafs  of  fait,  which,  when  difTolved  in  water  and 
ilteicd,  left  on  the  paper  a  grey,  incoherent,  earthy  refidue 
rf"  II  grains  weight  upon  ignition.  Thefc  il  grains  I 
ligcfted  with  muriatic  add,  which  thereby  became  tinged 
ri|h  jellow  I  here  ftHctous  earth  remained,  weighing  5^ 
m^  .  H  a  ifzUjf 


A 


•  • 
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I 

j/^^jiMiM  ifhctt  waflied  and  ignited«  I  Aiu  €&atm 
juii'HtfJc  ^taintiaOf  fiwd  ÜNfni  dns  earthy  imwdim 
^'Frmßtm  Mliali^  andobtaibed  a  deep-brolra  pndgiui 
tof  fo  ftg^  a  ^nuitity  as  tedfy  to  indicate  1 1 
tejrdod  u<on;  From  tbe  lenaining  liquor  finto  \ 
was  thrown  down  by  carixmaie  of  (bda; 

This  ahtmine  vt^ifRAiM  in  fulph4ric  add,  in 
to  die  peeiading  ftiI|^Miric  feliition4)  andhedi^ 
%vatioryBd  to  afinaller  ^ohune  $•  thty  ibrmed  enljr  i 
«nauous  ftliiie  coagulittn^  But  on  dilutiog  it  witi 
^ud  iRhUng  acetate  of  |^ot-afli,  the  vibiolk  of  ti» 
'Albocady  inthefiicedEte'eya{iotatiD^  cryftall 
'iiito  ciTftallned  ftiljihiffe'of  aluminei.  whidi  by  ib 
'hoilukg  water  and  deedtti{Kifition,  by  means  of  a 
Hunmoniac^  yicsMed  sS-graids  of  waflied,  driedy  an 


n. 


By  the  refults  of  thefe'  in veftigations,*  which  alii 
Ibnce,  were  obtained  the  fame  in  repeated  expi 
it  is  rendered  evident,  ti^at  mellilite  confifts  of  i 
combination  of  alumine  and  an  acid  ;:  and,  at  the  fii 
that  this  acid  is  not  a  fUnple  mineral,  but  of  tli 
of  vegetable  acids«  Whether  it,  however^  dug 
annumerated  to  any  of  the  vegetable  adds  ahead] 
or  whether  it  fhould  be  taken  for  a  pecuKarnio 
of  thofe  principles,  the  Union  of  ^hith  eoiiftituties  ^ 
acids,  and,  cohf6qaently,  whether  it'fliould'be 
as  a  peculiar,  diftinft  v^etable  acid,  was  yet  I« 
decided  by  a  more  appropriate  and  rigorous  exami 
its  properties, 

B>  The  «cm/  pf  mlBUu  crytbUiTt^  in  finelyifl 


icricany  accumulated  mafles,  or  aJfo  in  minute  Oioit 
umns.  Yet  this  difportiioa  to  cryftalltze  it  docs  not 
m  dirc&ly  to  poiTefs  when  firfl:  feparated  from  its  com- 
lation  with  aluminc,  but  to  acquire  it  by  degrees  only; 
>bably  by  taking  up  mofc  oxygen  from  the  atmofphere. 

2)  Its  taile  is  fweetilh-four,  at  the  beginning,  but  ends 

a  bitteiiih. 

3)  Placed  upon  a  htauä  teß,  it  is  rapidly  decompored, 
ilh  the  difengagemcnt  of  a  thick,  dark-grey  fmoket 
hich,  iiowever,  little  affeils  the  organs  of  fmell.  It  then 
(b  leaves  behind  a  ünall  quantity  of  light,  yelloWilh  afhes  ( 
e  water  with  which  they  are  moiliened  continues  taftelefs, 
id  produces  no  change,  neither  in  the  blue  nor  in  th« 
Jdeiied  litmus-paper. 

4)  When  neutralized  with  pol'oßt  it  forms  a  longiflil| 
iaied  cryftalline  mafs. 

5)  Its  neutral  combination  with  foda  (hoots  partly  in  a 
bical  form,  partly  in  trilateral  plates,  which  fomecimea 
;  finglC)  and  Tometimes  ftcllularly  accumulated. 

6]  The  neutral  lalt  ariling  from  its  faturation  with  em- 
niae,  reprefcnts  clear,  hexagonal  prifms,  which  foon  part 
ith  their  tranfparency  on  expofure  to  dry  air,  and  the« " 
iimc  a  filvery-whitc  appearance. 

7)  If  acid  of  mellilitc  difTolved  in  water  be  dropped  into 
folution  of  caußlc  lime,  or  baryttSy  or  ßrsniian,  it  imme» 
itcly  produces  a  white  precipitate,  which  again  directly 
ars  en  dropping  a    little    muriatic   acid   into    the 


appears 

i 


8)  On 
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•  8)  On  mixing  this  acid  with  a  felotion  ctMHaiiii 
a  white,  and  in  nitric  acid  again  fohible  predpitdi 
likewife  obtained. 

9)  The  muriatid  folati&n  of  harftis  caufisd  no  tiiifNlKb| 
mt  precipiution ;  but  a  ihort  while  after  very  minute»  dei|< 
adcular  cryftals  were  found  in  the  imttire* 


JO)  Diflolved  nitraU  tf  ßhur  continwrf  JiiqpiljBB  di 
addition  of  the  acid  of  mellilite.  ** 

11)  From  the  nitric  filmti»tt  üf  mtremjf  whedier  prepini 
in  the  cold  or  with  the  affiftance  of  heat»  a  copioot  fH-' 
cipitate  was  thrown  down ;  but  this  agun  readily  diSbhci 
in  the  nitric  acid,  fuperadded« 

12)  Iron  Jijfihid  in  nitric  acii^  alfo  produced  a  ooSi 
lideraUe,  ifabella-yellow  precipitate ;  which,  like  the  pr^ 
ceding,  again  clearly  diflblved  in  the  muriatic  acid,  whid 
I  aftjcrwards  poured  into  the  mixture, ' 

13)  Acetate  of  lead  is,  in  the  fame  manner,  ftronglj  pre- 
cipitated by  the  acid  of  mellilite,  but  clearly  re-diflblved  on 
adding  nitric  acid, 

14)  With  acetate  of  copper  it  a£Forded  a  precipitation  of 
the  colour  of  verdigris. 

■ 

15)  DilTolved  muriate  of  copper  fuflfered  no  change. 

16)  My  attempt  to  convert  the  acid  of  mellilite  intotho 

oxalic^  by  means  of  reiterated  treatments  with  nitric  acid, 

was  not  crowned  with  fuccess ;  the  only  change  eftcÄcd 

by  them  was,  that  its  brown iih-white  colour  turned  to  » 

firaw-}xUow*    The  precipitate,    which  I  procured  from 

Ume-watcr 
I 
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(er  with  the  acid  of  mellilite  after  it  had  undergone 
i^cfles,  inftantly  yielded  to  the  nitric  acid  added  by 
irhich  could  not  have  been  the  cafe,  had  any  portign 
Vacid,  newly  generated,  been  prefcnt. 

! 


i^hcfe  habitudes  and  properties  of  the  acid  of  mel- 
^covered  by  the  preceding  experiments,  yet  well 
f  a  farther  inveftigation,  it  is  now  fufficieiiily  ob- 
^at  this  acid  enters  into  a  combination  with  feveral 
lid  metallic  oxyds;  and  alfo  that  its  alcra£lioii  to, 
»ther  words,  its  affinity  with  chefe  fubßances,  is 
■  than  that  of  the  acetic ;  but,  on  the  contrary, 
fhan  that  of  the  mineral  acids. 

Tame  refults  are  obtained,  if,  inflead  of  the  un- 
a  acid  of  mellilite,  its  neutral  combinations  be 
ä.  The  precipitates  produced  are  in  part  folublc  in 
iter. 

,  therefore,  the  acid  of  mellilite  prefents  itfelf  as 
I  compounded  of  oxygen,  carbon,  and  hydrogen, 
'  this  reafon,  of  an  eafy  deftrmäion  by  fire,  ac  the 
ie  that,  with  refpeiSl  to  its  habitudes  and  proper- 
igrees  with  none  of  the  acids  hitherto  known  ;  it' 
fell  defer ve  to  be  claffed  among  the  acids  of  vegc- 
^n,  as  A  dißinä  acid,  ov  of  a  picuUar  nature  i  and, 
'prefent,  with   no  other  name,  but,  Acid  of  Mil- 


(jrhat  place  ought  to  be  affigned,  in  the  fyflematic 
|tionj  to  MclUlitt;  it  being  the  fiift  inftancc  in 
H  4  nature 
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tiMin  oft  coinbiiiaiio&  ftf  aloftiiae  widi «  v^gptih^iHaRon: 
f— The  mkiena  kingdom  mifj^  obytft  to'te 
pmong  its  proditfis»  on  the  ground  tfant  mdUilkfoMH      . 
origia  to  the  v(BgeCablt  kingdd«i|  « it  fulBrkKly 
both  from  its  occurence  in  a  ftratpym  of  the  cmxAj 
poail,  and  fitnn  the  FegeCible  nature  of  its  acidw-4f 
^famding  this,  its  very  (occurrence  in  the  mentioned 
(a  fubftance,  which,  though  originally  an  ofipriog^f 
vegetable  kii^dom*,   yet,  after  i^  vi^elaUe  dadi 
become  die  pnqierty  of  the  feffil  kingdom»)  cntUpi 
Mineralogift   to   aflbdate  the  mdlilite   with  te 
lab ;   fo  much  the  *more  fo^   as  its  btfii,  die  ahnoarti 
earth,  un^ueftionably  appertains  to  the  mineral  kiaj^. 
alone.  ^ 


K. 


Finely,  wha^  concerns  tbe  proportion  of  the  constant 
parts  in  mellilite,  I  was  not  yet  able  to  aicertain  it  widi 
perfed  accuracy;    particularly  for  this  reafon,    that,  bf 
the  related  experiments^    it  cannot  be  well  determined*, 
whether  any,  or  what  part  of  the  water,  that  was  ob- 
tained on  decompofing  this  foffil  in  the  dry  way,   muft 
be  reckoned  among  the  prüdußs.    But  if,  for  the  prefent, 
the  water  be  confidered  as  an  eduSi  only ;  then,  after  fub- 
trading  the  38  parts  of  water,  and  |6  of  alumine,  from 
the  100  parts  of  mellilite  decompofed  (F),  the  remainder 
46  will  give  the  proportion  of  its  ingredient  acid,  and  this 
proportion  is  confequently  to  be  fought  for  in  the  weight 
pf  the  produdls  of  the  decompofed  acid  (cit.J  s   tr/au  the 


^^* 


*  The  analyfis  of  it  has  been  given  by  the  Author  in  Efliy 
cxv. 

3  cariiooic 


^^^J^ 

of  MelUliie. 

lo;     ^J 

iie  acid   gas,    the  hydrogen   gas, 
fer  with  the  flight  portion  of  oil. 

and   the  carbon,      ^^m 

Witt,  therefore,  confifts  of: 

^M 

MiUilitk  add    ..... 

H'^Ur  of  iryßaUizatim       .     . 

^m 

^H 
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CHEMICAL  EXAMINATION 


Of 


UMBRA. 


(Umber) 


l^ORMER  mineralogifts  commonlj  notice,  under  tk 
name  umkray  a  brown  pulverulent  earth,  which  with  the 
genuine  umbra  has  nothing  in  coomionbutthe  colour.  Tk 
firft  confifts'  of  an  earthy  brown-coal,  and  may  eafiljk 
known  by  its  glimmering  in  the  fire  to  aflies.  On  dui 
account  Cronßedt  calls  it,  mumia  Vigiiabilis^  and  ITtf/tr- 
riusy  humus  umbra* 

Genuine  umbroy  on  the  contrary  is  incombuftible,  and,  u    I 
regard  be  had  to  its  conftituent  parts,  belongs  to  the  ores  of 
iron  :  among  which  it  may  julUy  be  ranked  as  a  variety  of 
the  ochraceous  brown  iron-ßone. 

The  only  analyfis  of  this  foffil,  I  know  of,  is  that  which 
has  been  publifhcd  by  Santi  of  the  umbra  from  Cafiddtl 
Piaro :  the  conftituent  parts  of  which  he  thus  accounts  for: 
Oxyd  of  iron  53,  argillaceous  earth  IJ^  filex  19,  magntfa  ^ 
—But  fince  Santi  mentions  no  manganefe,  though  it  is  an 
effcntial  co-conftituent  part  of  umbra;  this  circumftance 
feems  to  render  the  accuracy  of  hi^  ftatement  doubtful. 

The 


Examinalion  of  Umher. 
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The  umbra  employed  in  ihe  experiments  that  follow, 
rnies  from  the  ifl.ind  Cyprus.  In  its  external  charai3ers  it 
rrees  in  every  refpedl  with  that  fort,  which  is  fold,  in 
»mmcrce,  forihe  purpofes  of  painting,  and  known  by  the 
fctne  of  Pint  umbra  from  Turiry ;  fo  that  a  farther  de- 
»iption  of  thefe  properties  would  be  unnecefiary. 


«)  Umbra  loft  14  ptr  cent,  of  weight,  by  fiiftainiog« 
!cJ>heat  for  half  an  hour ;  the  only  other  change  it  futFered 
^  this,  i»,  that  its  colour  had  pailed  into  a  more  iatuiatc 
Lrk-brown. 

h)  In  a  ftronger  heat,  on  the  contrary,  umbra  enter«  into 
■  fion.  Of  its  habitudes  in  the  hre  of  the  porcelain  fur- 
ace,  in  the  charcaal-crucihU  as  wt-U  as  in  the  clay-crucibU 
bavc  already  given  an  account  *. 

For  the  putpofe  of  inftituting  a  new  experiment,  I  put  a 
icce  of  umbra  weighing  200  grains  into  a  crucible  made  of 
r»  excavated  charcoal,  and  fubmitted  it  to  the  intenfe  firei 
f  the  porcelain  furnace.  Examining  the  contents  of  the 
rucible,  which  returned  unimpaired  from  the  fire,  1  found» 
»nderahard,  clear,  light  hyacmth-red,  and  on  the  exterior 
E^ur&ce,  extremely  fine  pun£tulatcd  fcoria,  a  well  fufci 
Metallic  button,  which  sxienially  appeared  partly  reticu- 
lated, proved  fomewhat  tenacious  on  breaking  it  with  the 
hammer,  and  exhibited  a  fteel-grained  texture.  The  me- 
tallic button  weighed  80  grains,  and  the  vitreous  fcoria 
(.7  i  the    lofs    of   weight,  therefore,  amounted    to  36}  per 


L 


'  SeeEflbyl.  page  ji. 
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One  bmiJrtd  gnu»  of  finely  pdntiatd  i 
mixed  whh  zoo  giai»  of  (t*ie*tr*udßJftaric  a 
ponted  to  drynds,  and  bhfldy  ignited  in  s  cnsAi 
ignited  ma^  was  found  of  s  brict^rtl  ooIoBr,  1 
kennt,  and  readilj'  yielding  to  the  peftlc     A&erd 
tion  wifk  vaCer,  aod  ftltcrijig,  the  bqnor  fjflcftd  i  B 
fcnnrn  cdonr,  and  cootüned  falpiiate  of  laogmde. 


I 


Oju  hundred  gtÜM  oi  tntMnxjcA  umbra  were  digtAel  id 
a  boiling  heat,  with  muriatic  add.  Tbc  lefidne,  1 
dcapcd  [he  fDlution,  heated  to  rednefs,  weighed  19  g 
The  fluid  filtered  off  and  previoufij  reduced  bye 
was  treated  with  a  concentrated  folutioo  of  tartriu  if  f*- 
M/b;  but  the  mixture  continued  clear.  A  prccqiitaUcii 
WW  then  attempted  by  means  of  a  lixivium  of  fbda;  how- 
ever, ill  this  inrtancc  likewife,  no  precipitate,  nor  tutlmi- 
oe6  was  produced  \  and  the  mixture  exhibited  a  liquor  ot  a 
ftill^  daric  brown-red  colour.  Upon  this  tt  was  latuntni 
to  a  fmall  exccfs ;  by  which  management  it  again  becam« 
brighter.  Its  precipitation  was  now  again,  but  unfuc- 
ccisfully,  attempted  with  caufiic  ammoniac:  for  the  mix- 
t«re  again  aJTu med  the  juft  now  mentioned  dark  brown- 
ICit*  without  any  doudincfs  that  could  be  difccmcd. 

TKis  experiment  was  made   with  a  dciign   to  feparate 
^tnucinefe  from  the  iron;  but  it  mifcarried.     On  the 
'  it  ferved  to  confirm  a  friptrty,  which  is  peestBtr 


oj  Umber.  toy 

M-fartaretiis  add :  namely,  that,  by  its  accdBoD  or  con« 
nee,  iron  is  rendered  Ibluble  in  liquid  alJcali. 


D. 


)  I  poured  upon  one  hundred  grains  of  umbra  a  folutiotf 
F  aoo  giains  of  caußic  feda^  infpiffatcd  the  mixture  to  dry- 
cTs,  and  ignited  it  moderately  ibr  half  an  hour.  The 
ttfs  gave,  by  difFufion  in  water,  a  fine  deep  emerald-green 
xivium,  the  colour  of  which  was  changed  by  muriatic 
:id  to  an  amethytt-red.  When  the  lye  had  been  fully 
ituratedwith  acid,  the  whole  of  the  mafe  diflblved  to  a 
ellow-red  fluid,  and  oxygenated  muriatic  acid  gas  efcaped. 
now  evaporated  the  mixture  to  a  moderate  drynefs,  to- 
rards  the  end  of  which  procefs  it  acquired  a  gelatinous 
onfiflence.  Upon  fubfequent  dilution  with  water,  it  teit 
Ticeoui  €arth  on  the  filter,  of  13  grains  weight  when  ig- 
lited. 

*)  DifTolved  caaftic  fcda  was  then  added  in  excefs  to 
hat  folution,  and  the  darlc-brown  oxyd  of  iron,  thrown 
town  by  the  alkali,  feparated  by  filtering  and  elixJviated. 
The  fluid  that  palTed  the  filter,  was  neutralized  with 
ulphuric  acid  and  precipitated  with  caibonate  of  pot-afh. 
ätuminsus  earth  fell  down,  amounting  to  five  grains  after 
gnition. 


e)  The  oxyd  of  iron,  when  dry,  had  the  appearance  of  a 
!hining  blaclc  pit-coal.  Heated  to  rednefs,  it  weighed  6S 
grains.  It  was  lediflblved  in  muriatic  acid,  and  the  folu' 
[ion  being  carefully  put  in  the  moft  perfedl  poflible  fiate 
of  neutralization,  was  precipitated  with  fuccinatt  of  arnma~ 
tiac.  After  filtering  oft'  the  fuccinated  iron,  I  precipitated 
the  remaining  colourlefs  fluid  together  with  the  large  quan- 
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4SKj  t€  •vvtcTy  ufed  to  edulcorate  the  fwelled  precipisri 
fbcdnate,  by  caulVic  (oAa.  in  a  boiling  heat.  The  bliciiA- 
brawn,  loofc  precipitate,  when  wa(hcd  and  i^nittd, '^ 
fumed  k  daric  browniOi-bUck,  and  weighed  2o  gni:! 
ItWM^  exjd  of  manganefe.  Its  quantity  fubtraited  fi» 
dK  68  grains  before  mentioned  e),  left  48  grain)  h 
■  dwtnit  proportion  of  the  ingredient  txyd  ef  tren. 

-I'Acowding  to  thif,  the  conftituent  paiU  of  umbra  in  ibt 

■      ■     Qxydiflnn  -,    .'•  iXc)  .'.  ■  t-  ;    ■.     48 

'  Oxydsfmai^M^  .  *    c)-  iv  ^-   .-   .      M 

<i/w    ....  .•  •;•  ..-.-.    ij 

■    jKumini       .■    .     .     .-"h).'  *— J     w   .        5 
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UUR/ATED    LEAD-OR 


THOUGH  various  mincralogical  writers  have  men- 
id  a  inurialfd  Itad-srt ;  yet  its  exigence  has  never  been 
cd.  Among  others,  chiefly  the  cryftallized  lead-ores 
.  Mils  and  Pr-ubram  in  Bohemia,  have  been  coiifidered 
native  murJated  lead  (plumbum  eoriteum) ;  buc  on  ex- 
ling  it  repeatedly,  Idifcovered,  that  partly  the  carbonic, 
y  the  phofphofic  add  are  its  mineralizers ;  and,  on  the 
rary^  of  muriatic  acid  I  found  no  trace  in  it. 


owcver,  by  the  following  analyfis  the  exiftencc  of  a 
•^e  muriaced  lead-ore,  is  now  placed  beyond  all  doubt. 
:  fmall  portion  which  1  poffcfs  of  it,  I  have  received 
I  the  refpe£lablc  promoter  of  mineratogical  knowledge« 
honourable  Thomas  Gnvillt  of  London  :  with  the  rc- 
Ic,  that  it  had  been  found  in  Dirbyfh'ire,  fcveral  years 
i  but  is  now  fcarcc,  thofc  mines  being  not  worked  at 


*o  the  defcriptioii  of  its  external  charaflers,  which  Mr, 
flin  has  drawn  up  from  the  fpecimens  fent  to  me  and 
lilhed  •»  I  add,  that  the  regular  cryftals  of  this  muriated 


Karßen:  Min eralogifdie  Tabellen.    Berlin,  iSoo,  page  7!. 
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lead  are  cubes  of  the  fize  of  from  j  to  i  inchf  witli 
cated  edges;  and  that,  by  the  diverfity  of  Hiek 
lions,  feveral  variations  are  produced  in  the  external  ügurf 
of  its  cryflals. 

As  Toon  as  this  murlated  Iead>  heated  upon  charcoal  widi 
the  blow-pipe,  comes  in  conCafl  with  (he  exterior  poiat 
of  the  flame,  ii  runs  into  an  opaice  globule  with  afuiün 
ef  a  reticular  appearance,  and  of  an  orange-colour ;  whick 
on  cooling  palTes  through  the  incermediaie  lemoft-yelloV 
into  the  while.  But  wlien  the  coal  or  that  part  of  it' 
which  the  globule  relts,  is  glowing,  the  globule  fudikn^ 
difTufes,  the  muriatic  acid  flies  off  in  white  vapwn,  at 
the  coül  is  covered  with  grains  of  meullicleadi 


a)  I  tnlurated  jf/?j'  grains,  from  fclcfl  pure  Qwcimia'r 
of  the  muriated  Icad-orc,  with  three  parts  of  tbepwtS 
bonate  of  pot-afh  *  I  was  able  to  procure,  and  eipofei 
the  mixture,  in  a  platina-ctucible,  to  a  modeiatc  rai 
The  mafs,  which  appeared  flraw-yellow,  I  eiixiviuedwl 
filtered.  It  left,  on  the  paper,  a  white  and  pretty  Infe 
»gydafUad,  which  I  deficcatcd  and  heated  till  it 
to  affume  »  yellow   tiogs.     In  that  fiaoe   it  mk^tA  4* 


•  In  order  to  obtain  fuch  pure  pot-afh,  free  from  any  (oKti  if 
sdniixcd  muriatic  acid,  I  diflblvcd  piirilied  niirc  in  water  and  pi^ 
clpilated  it  with  nitrate  of  filTcr.  1  then  evaporated  th«  «i* 
foltition  to  drynefs,  and  aHaliJed  ih«  nitrate  of  p«.«fli  (^nI  «I 
tMued,  ill  a  crucible  af  polithed  tron,  by  mean»  of  aii  Tgutcd  cfc>Vi 
coal.  ThediffoWcdand  filtered  lye,  after  it  was  neutraliied  ««"i 
nitric  or  acetic  acid,  gave  no  indications  uf  any  turbidneft  M 
dropping  into  it  nitrate  of  filver. 


mttriat^d  Lead'Ore, 


aim,  and  was  eafily  reduced  < 
line  bad. 


I  the  charcoal  to  pure  rc- 


AJ  The  ^kaline  lixivium  was  in  k  fmall  degree  Tuper-i' 
utated  with  nitric  acid  and  upon  this  precipitated  with 
'raU  of  fiher.  The  muriate  of  filvcr  then  obtained, 
itcn  colle£led,  waflied  and  dried  with  the  afltßancc  of 
at,  weighed  27  grains:  which  indicates  a  little  more 
an  4  grains  of  concrete  muriatic  acid  *, 


B. 


a)  Upon  ÄaW«(/ grains  of  the  muriated  Iead-4ire,  finely 
ulverizedj  was  poured  nitric  acid  largely  diluted.  The 
-id  attacked  the  ore,  even  in  the  cold,  with  a  moderate 
"ctricaiion  of  carbanic  acid  gat.  On  warming  the  mcn- 
ruum,  all  the  ore  diflblved  and  afforded  a  clear,  colourlefs 
>Iution. 


b)  This  foluiion,  fuiGciently  diluted  with  water,  I  gra- 
lually  combined  with  a  folueion  of  nitrated  filrer  :  care- 
uUy  obferving  not  to  exceed  the  proper  proportion.  The 
weight  of  the  muriate  of  filler,  that  was  thus  thrown 
lown,  amounted  to  55  grains,  when  properly  eduloorated, 
iid  highly  dried.  For  thcfe  55  grains  of  muriated  filvcr, 
Kc  muft  put  in  the  account  8i  grains  oi  cencrtH  muriatic 
cid. 


•  Or,  as  AT/fT^'an  calh  ii,  real  k\A.  Chemifts  ivcli  kn 
e  cannoi  obtain  the niuriaiic  acid  fr«  from  water:  bm 
lical  procefTes  and  invcftigaiious  it  is  fuppofed  to  be  f»,  ; 
le  cafe,  -^he  ilafiU  or  acriorm  flatc  of  this  add  bas  ik 
ith  the  prefeni  fubjcfl Tranll. 


c)  The 
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t)  The  lead  contained  4n  the  remaiaing  fluid  was 
cipitatedy  in  a  warm  temperature,  by  means  of  cmißk\ 
a(h.    Tht  oxyd  of  lend  procured,  well  waflied  and  br% 
deficcated^  confifled  in  85!  grains  of  weight« 

F/om  the  refuk»  of  this  arauyfis,  whkfar  rerj  nadf 
agree  with  thofe  of  the  laft  preceding,  the  conftitueatpvti 
of  the  wmriattd  lead^re  and  their  proportion  to  eacb  odxCpj 
are  to  be  ftated  thus : 

Oxyd  of  lead    ..••::     t     85.     50 

Muriatic  acid ,       8.     50 

Carbonic  acidy  including  the 

water  of  cryftalliaiation,. 

perhaps  prefent     .     •     .     :    ;      6 


xoo 


In  the  muriate  of  lead  prepared  by  art,  the  proportion  of 
the  acid  amounts  to  from  1 3  to  14  per  cent.  But,  in  the  i* 
tive  muriate  of  lead,  the  metallic  conftituent  part  is  noc 
quite  perfe£Hy  faturated  with  the  muriatic  acid.  This  ex- 
plains, how  in  this  laft,  befides  the  muriatic,  carbonic  ^ 
alibmay  be  prefent. 
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CHEMICAL  EXAMINATION 


PHOSPHATED    LEAD-ORES. 


Sißin-green  Lcad^ore  from  Z/ckopatu 


A. 


■l  HAT  the  grtt/t  ort  afUaä  from  the  mine  HeWigt  DreU 
fahigke'it^  at  Zf^hopau^  contains  phofphoric  aclJ  as  a  confti- 
lucnt  part,  I  have  already  dated  in  a  previuus  notice  in  ttic 
year  1784  *,  and  proved  it  to  be  fo  by  the  analyfis  which 
1  publiQied  of  this  ore  in  the  year  1783  ■{■.  This  ore  occurs 
cryflallired  either  fingly  or  in  irregularly  accumulated 
fix-fided  columns,  without  pointed  terminations.  Some- 
times their  length  is  from  i  to  2  inches ;  moft  frequently 
they  are  of  a  fmaller  fize.  Its  colour  is  the  grcc»  of  olives 
or  of  the  filkin,  which  fometimcs  pafTcs  to  the  grafs-green, 
^nd  often  alfo  to  the  whilifh-yellow.  By  trituration  It 
yields  a  ftraw-coloured  powder.  The  furface  of  the  cry- 
«als,  if  pure,  is  fmooth  and  of  a  greafy  glofs ;  but  com- 
"lonly  they  are  covered  with  a  firmly  adhering  ferruginous 


•   Crell,  Chemifche  Annalen.  1784,   page  194. 
i-  Bcyttagc  »u  Ucn  chi-niifclien  Aniiakn.  I.  B.  2  St.  page  tj. 
i  2  octsc. 


cryltallized  tigure,  with  brilliant  tacccs. 
an  commonly  fsund  minute  grains  of  n 
the  whole  of  it  is  not  reduced  without  a 
perty  of  afTuming  after  fufion,  upon  ch 
tioned  form  of  cryllals  without  becoffl 
green  ore  from  Zfchopau  polTefTrs  in  como 
known  phofphated  lead-ores,  as  well  as  w 
of  lead  artificially  prepared.  The  Dune 
already  been  obferved  by  Cf-oa/ledt^  on  ex 
lead  from  z  place  unknown  to  him  *. 

2}  To  be  brought  to  fufion  this  lead-oi 
Cderable  heat.  For,  after  I  had  expofe 
under  a  muffle  to- the  fame  degree  of  heat 
pellxtion  of  gold  very  well  fucceeds,  I  ft 
not  melted,  and  had  undergone  no  change 
angles  of  its  cryftals  were  a  little  raundc 
trary,  when  a^ed  upon  by  a  flrong  mcltin 
furnace,  it  entered  into  perfeA  fufion  an 
cooling  in  a  flriated  form:  almofl  like 
which  it  alfo  refembled  in  colour. 


,  phofpkaied  Lead-Ores.  riy*" 

tecnpTreumatic  finell,  and  rciidening  paper  tingci!  blue  with 
lixmu«,  fertled  around  the  orißcc  of  the  veffcl  in  tKc  form 
^t€  fitull  drops  of  dcv.     The  powder   acquired,  by    thU 
fccating,  a  colour  of  a  more  grcyifh  ca(^.     With  refpCkl  to 
«C3  wdght,  no  iofs  was  obfcrvabki  whence  it  muft  be  io- 
■ÄfciTcd,  that  the  weight  of  the  expelled  acidulous  moilhire 
Isas  been  recovered  bj-  a  lilce  quantity  of  oxygen  attra^ed 
4ron  the  air.     I  mixed  ibis  powder  with  one  ounce  of  black 
Stuc  and  half  a  drachm    of  brawn    rofin   (ethpbany),  intro- 
duced it  into  an  ailay-cnicibte  filled  up  with  cbarcoaJ-duft, 
~   vercd  the  wbole  with  a  fmall  portion  of  common  faJc, 
i  left  it  for  half  an  hour  in  a  melting  heat.     On  opeming 
•^".r  vcflel,  I  found  moft  of  the  interior  parts  of  the  fcona 
coloured  reddilb ;  and  the  reduced  lead  had  an  excavation, 
the  origin  of  which,  ramdy,  a  commencement  of  volati- 
iizaiion  of  the  lead,  was  foon  rendered  confpicuous  by  the 
minuir,  fhining  globules  of  lead    which   coated    the    lid  of 
the  crucible.     The  weight  of  the  lead  obtained  n-as  no 
more  than  z  drachms   12  grains;  hence  there  is  no  doubt, 
but  lifo  a  pan  of  the  metal  had  efcapcd  through  the  bole  la 
ibc  lid  of  the  vdTd. 


4]«}  Tto»  »uiutf  of  this  ore,  finely  pulverized,  were 
now  dillolred  in  iltric  arid  prevtouDy  weaketied  with  3 
parts  of  water  and  xffifted  by  a  boiling  hat.  The  rcfidac 
confiäcd  of  a  light,  bright-yellow  ochre  veighiiis,  14 
gtaiiH  ;  twelve  of  which  obeyed  th;  m^nct  after  Vaax  bt 
hid  been  dc&arrated  upon  it.  The  dear,  colourlefi  fblo- 
tioD  was  diluted  with  more  water,  and  la  ponioa  qfiad 
ptecipiuted  by  means  of  fuIidiDric  acid.  The  wei^  of 
the  blphate  of  lead  thns  ohoined,  inrftcMcs  i 
and  32  grams  of  meiaJtic  lead. 


i)  The  fluid,  now  freed  from  tls  fiiTpLsTnl  lad,  I  cv*- 

poiatcd  in  a  ünd-bcar,  until  a.  no  iooga  «Kfcfaaised  any 

1 3  pcnxär^b 
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perceivable  vapours,  and  had  acquired  the  confiftcnce 
oil.  It  was  fhofphoric  acid  difeiigagcd  from  the  leader 
and,  when  brought  to  its  appropriate  degree  of  concemtv 
tion,  it  weighed  3  drachms  and  had  a  colour  inclining  10  i 
weak  olivc-grccn.  I  diluted  it  with  water  and  corobinc^ 
it,  by  turns,  with  foda  and  ammoniac  until  it  was  IJiiu- 
ratcd  i  upon  which  it  was  evaporated  to  the  point  of  cty- 
ftallization.  By  this  management  I  obtained,  on  lucceffive 
craporations  and  cryltallizattons,  2S0  grains  of  ari  artiiici^i 
mcrccofmicfalt-,  as  it  is  called  {phe/phale  af  foda  ana  ami:- 
niac).  The  firft  {hootings  afforded  perfectly  white  arJ 
pure  cryftals ;  but,  towards  the  end,  the  colour  of  this  (alt, 
as  well  as  of  the  vitreous  pearl  into  which  I  fufcd  il,  in- 
clined a  litjle  to  the  green.  When  no  more  concjele  tiii 
would  öioot  io  the  muddy  and  ihickiOi  mot  her- liquor,  I 
mixed  it  with  water,  and  fepLirated,  by  means  of  ihc  filter, 
a  white  flimy  earth,  which,  in  the  dry  flate,  weighed  i^ 
grains,  melted  into  a  tenacious  fluid  upon  the  charcoal  with 
a  phofphoric  (hjne,  and  at  laft  rounded  iifelf  to  a  bright, 
greenifh  glaJs-pearl.  From  the  remainder  of  that  litjuo^^— 
Pruflian  alkali  has  precipitated  prufliate  of  iron,  wh' 
after  ignition  weighed  li  grains,  and  was  wholly  attrafli 
by  the  magnet. 


B. 

From  the  rcfults  of  the  foregoing  experiments,  the  e 
iftcnce  of  the  phofphotic  acid  in  this  lead-ore  has,  indec 
been  fully  proved  ;  yet,  In  order  to  afcertain  its  propoxtii 
with  greater  accuracy,  I  repeated  the  analyfisofit  in  i 
maimer  as  follows. 

a)  One  iani/«^  grains  of  the  fifkin-grecn  variety  oft 
Icad^rc  from    Zfchopau,   previouflj-  pulverized  and   fci 
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rMed  by  clutriation  from  the  adhering  light  ochre,  diOöIved 
in  dilute  nilr'ic  acid  with  which  they  were  digelteJ  in  a 
boiling  heat,  without  leaving  any  refidue  and  gavea  colour- 
iefs  folution. 

h)  The  acid  moifture,  found  on  the  ncclc  of  the  retort 
on  heating  the  ore  A.  3. J.  induced  me  to  fufpeifl  the  pre- 
sence of  a  fmall  ponion  of  muriaiic  aciJ.  This  coiijefture 
Was  confirmed  by  the  rclult :  for>  nitrate  of  filver  dropped 
into  it,  inftantly  produced  a  precipitate  eonfifting  of  mu- 
liated  filver.  When  thi^  precipitant  caufcd  no  farther 
cloudinels,  I  placed  the  mi^iture  in  a  warm  temperature, 
and)  after  it  had  become  clear,  I  collected,  waQied  and 
dried  that  muriate  of  ftlver.  It  weighed  1 1  gniins,  of  which 
l.  70  grains  muft  be  reckoned  for  the  conertle  mtriatle  aeid. 

c)  To  the  folution  dj  fulphuric  acid  was  added,  as  long 
3S,  in  a  warm  temperature,  any  precipitation  enfued.  The 
fulphate  of  lc?.d  arifing  from  this  combination,  being  co!- 
Jecled  on  the  filtrum,  eÜxiviatcd,  and  heated  10  rednefs 
in  a  crucible  made  of  plaiina,  amounted  to  106  grains  ; 
equivalent  to:  73.  61  metallic  lead,  or  to:  78.  40  exjd  of 
lead. 

d)  In  order  to  free  the  fluid,  from  which  the  lead  had 
now  been  removed,  from  that  portion  of  fulphuric  acid 
which  before  had  been  added  in  exccfs,  I  combined  it  with 
3  folution  of  nitrate  of  barytei.  And,  when  the  addition 
of  this  laft  no  longer  produced  any  turbidity,  I  filtered  the 
folution  and  added  fuch  a  quantity  of  ammoniac  as  would 
bring  it  nearly,  but  not  totally,  to  the  point  of  neutraliza- 
tion. Upon  this  I  feparatfd  the  phofphoric  acid  by  preci- 
pitation with  acetoit  afUad.  The  phofphate  of  lead  then 
formed,  waflied  and  mL)deratcly  ignited  in  a  platina  cru- 
cible, weighed  82   grains ;  which  determine  the   propor- 

j  4  •    \vott. 
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tton  of  the  tmcnU  fbofpboric  acid,  combinad  wA  1^ 
to  i8.  37  grains. 


e)  What  dill  remained  of  that  folution,  was  ninliii 
a  little  muriatic  acii^  and  infpifläted  to  a  modentelf  i) 
(aline  maft :  which  I  treated  with  ipirit  of  wiuL  tk 
this  had  been  decanted,  I  evaporated  it  entirelj»  nWM 
the  fniall  dry  refidue  in  water,  and  tried  it  widi  fnjfitti 
f9t^aß.  A  blue  precipitate  enfued,  but  in  (b  finallaqMA 
that  it  could  not  well  be  colleded.  Howeyer,  te 
the  preceding  analyiis  the  quantity  of  oxyded  iroii,  «ü 
bel<»igs  t(/  the  compofition  of  this  ore  and  is  the  dfci 
caufe  of  its  colour,  has  amounted  only  to  li  grün  ii 
ounces  of  the  ore  A.  4.  b)^  and  fince  even  from  this  Ii 
quantity  we  muft  yet  dedu&  the  flight  portion  of  iio|i 
tained  in  the  Pruffian  alkali ;  the  whole  of  the  ^*ji^ 
fxmtained  in  100  grains  of  the  ore  cannot  be  eftimita 
more  than:  o.  10  grains. 

Therefore,  the  conftituent  parts  of  this  grttn  Im 
from  Zfcbopau  give  in  one  hundred: 

Oxyd  of  lead 78.  40 

Phofphoric  acid 18.  37 

Muriatic  acid       .     •     .     .     .      .  I.  ^0 

Oxyd  of  iron :  o.  lO 


98-    57 


n. 


Grafs-Green  Lead-ore  from  Hoffsgrund. 

The  green  lead^ore  from  Hoffsgrund^  near  Freiberg,  i 
territory  of  Brifgaw,  and  particularly  diftinguiflied  1 

beai 
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cautiftil  grofi-green  colour   fliews,  in  every  rcfpefl,  the 
Hirne  habitudes  with  the  ore  from  Zlchopau.      Only  in   the 

proportiuns  of  its  coiißituent   parts   I  difcovercd  an  unim- 
K»ortant  difference. 

«)  Hundred  grains  of  this  ore,  in  very  pure  fpecimens, 
■eft  on  Iblution  in  dilute  nitric  eciä\  grain  of  the  quarzofc 
"iatiix  i^AfW;  wbii:!i  I  feparawJ  and  replaced  by  an  equal 
Quantity  of  pure  ore.  The  colourlefs  folution,  treated' 
>viih  nitrate  of  filver,  yielded  10  grains  of  muriatcd  filver  : 
lieh  indicates  1.54  oi  ccmriU  r/iariaiic  acid,  contained  in 
of  the  ore. 


Wt)  In  the  next  inßance,  the  ingredient  lead  was  fcna- 
d  by  means  o{Julphurii  add.     The  colleded  fulphnteof 
r  gentle  ignition,  weighed  104!  grains  ;   fur  which 
p. 10  grains  of  cxyded  lead  mu&  be  put  in  ilic  account. 

()  When  after  this  the  nitric  folution  had  been  freed,  by 
■rated  barytes,  from  the  portion  of  fulphuric  acid  added 
},  exccfs,  and  fubfequently  treated  with  ammoniac  fo  far, 
C  the  acid  ftill  predominated,  I  continued  adding  a  folu- 
n  of  acetated  lead,  till  no  more  turbidnels  was  effeclcd. 
generated  phofphate  of  lead,  when  rollciTtcd  and  cx- 
I  to  a  gentle  red-heat,  proved  to  weigh  85  grains  j  and 
mfequently,  the  proportion  of  the  phofphorie  acid  muft 
hire  been  19  grains. 


Ik  d)  The  remaining  fluid  was  mixed  with  muriatic  acid, 
e  mixture  evaporated  to  dryncfs,  and  cxtrafled  with  ar- 
Mlt  fpiril.  The  refidue,  after  completely  evaporating  the 
i  again  dilTolved  in  water,  and  treated  with  Pruf- 
1  alkali,  A  precipitation  of  prufliated  iron  enfued,  tli« 
uitity  of  which,  by  the  eye,  feemcd  to  be  equal  to  that 
incd  from  the  Zfchopau  lead-ore. 


From 
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From  the  refults  of  thb  decompofition   it  follovS)! 
the  conftituent  parts  of  the  green  lemd^mre  frmt  Hi] 
and  their  proportion  to  each  other»   are : 

OxyddfUad ,     ,  77, 

Phofpboric  acid 1 9. 

Muriatic  add        ......  i. 

,      Oxyd  of  iron     , O. 


97-    74 


III. 


Brown  Lead-ore  from  Huelgoet. 

The  phofphated  lead-ore  which  occurs  in  the  lead-miai 
at  Huelgoet  in  the  f  i-devant  French  Bretagne  along  vA 
the  fulphuiated  lead-ore  (galena)  differs,  dß  to  its'externi| 
appearance,  from  the  preceding,  firß,  by  a  greater  nag» 
iiitude  of  its  cryftals  which  are  fix-fided  columns,  andji- 
condfyy  m  this,  that  it  is  found  feldom  of  a  green,  but 
moft  frequently  of  a  brown  or  reddifh-grey  colour.  It  is 
alfo  on  this  account,  that  it  is  mentioned  in  the  later  minc- 
ralogical  fyftems  as  a  diftinct  fpccics  with  the  name  of: 
brown  lead'Ore,  A  variety  of  this  foffil  is  met  with  in  the 
fame  mines,  cryftaHized  in  very  thin  and  ftiort  needles, 
which  partly  exift  fingly,  partly  are  accumulated  in  groups. 

The  brown  lead-ore  fubje<Sed  to  the  following  exami- 
nation, has  been  broken  off  from  a  fpecimen,  that  is  made 
up  of  fix-fided  columns  concreted  in  a  parallel  manner, 
of  the  thicknefs  of  a  common  writing  pen,  and  i}  inches 
long.  The  fpccific  gravity  of  thofe  cryftals  I  found  to 
be :  b.bcr, 

a)  One 


eicaped  the  iSt'ioa  of  the 
folution,  when  treated 
ofmuriated  lilver,  whJch- 
•turialic  acid. 


11  prcfcmed  to  the  fblution. 

i:ied  in  that  fluid,  in  the  o- 
|th  having  fulbiaed  a  red-kcat, 
illkh  So  grains  of  oxyd  of  lead 


seiTes,  fo  was  in  this  the  excels 
''^m  the  fluid,  by  means  of  ni- 
. .',  I  added  ammouiac  in  fuch 
i^reater  part  of  the  fluid,  and, 
iMled  the  phofphorjc  acid  with 
^  j  grains,  which  is  the  amount 
obtained,  the  proportion  of  the 
<:i  ring  into  the  conipoTition  of  the 


the  fluid  contained  nofhing  more  of . 
ihc  foflil,  excepting  a  flight  veJlige 


'•»mirtd  parts 

of  tWisjelhw 

ead-trt 

•.re  rcfolved  into, 

.     .     «3. 

.     .    -i8. 

I.     62 

99.     62 

"mk 

Iccais  to  atlfe 

Anotbcf 
ingly,  at  5. 
fmall,  a!^^l 
form  a  con. 
fek  of  it  l> 
perimcjiii' 


-  "f   >xyxittiicm  <rf  i 


!  Lead'C 


:  .iiuaed  3  ^njiß-mbitr  arm 

'Tin  coiuauis  or  a.  ffi'i» 

r  CD  be  a  ^tiphmttd  i 

rzns  of  wxjd  ^Itmdsa  ti 

.unlyfi»  hu  bacD  cnsiBi 

'  JoK  prccnfiog  weiy  1  ] 

.   iirtailtd  accowat  of  ii^ 

_jz:d  is  unlcJDOwc  m  Bcq 

-  r.  bccaufe  tbc  pbaifka^ 

.  .:  i  white  coioor. 


c  snvTttCM  pnccnesr 


1  of  kad-oret, 
melfrintifUt ;  ar 
[  the  impropriety 
>  zrosi  their  colours. 


acid  in  the  J 
and  it  li  not  Icfs  lb  ttu 
the  phofphoric  acid  is  ood 
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CHEMICAL  EXAMINATION 


SULP  HATED   LEAD-ORES. 


I. 


^batid  Itad'trt,  or    the  native  fulphatc    of j  lead  from 
riß>  Mountain,  in  the   illand  of  Anglifca^  occurs   in  an 
urated     brown    ochre,     in     fmall     fingle  cryftals,    the 
ire  of  which  appears  to  bean  oblique  quadrilateral  py- 
Thefe  cryflals  are  often  entirely  clear  and  cotour- 
Ibut  molt  frequently  they  are  tinged  brown  by  a  fine 
:ous  inveftment.     The   lußre  of  their  interior  fur- 
that  of  the  diamond. 


»ind  the  fpecifc  gravity  of  this  fofiilequal  to:  6.300.' 

1   entire  pieces,  it  decrepitates   upon  the  char- 

D,  in  the  moment  that  the  flame  is  directed  to  it  with 

:  blow-pipe;  but,  when  previoufly  pulverizedand  placed 

the  fame  fituation,  it  melts  to  a  refplendent  fcoria,  which, 

iDtinued  ignition,  is  reduced  to  metallic  lead. 

le  hundrtd  grains   of  this  fulphatc  of  lead   were 

n  a  covered  crucible.     On  the  very  firft  imprcflion 

of 


finm 

wh. 


I'cigdt.     This    lots.  1 

-  I  .lie  of  a  trü3,  1 
r=  pulrcTTce£  for  tf 
,^i^t  utUoCkm  of  > 
oiEwas  rettuced  to  a  I 
ot  .ert^nauJ  ftt-ajby  i 
.     .-£  in  apctüii;^  cnici 
.  ■■;    rVcm   the  fire,   i 

^iy    tulud   together. 

wiin  witer  and  cxporecf  j 
EDcc  which  ch«  grcyilb-irf 

during  ihts  digcttia 
This  oxyd,  when   edulrantti« 
«f  pbtina,  at  a  degree  of  ha 
»flttke  it  fufc,  wdgheü  72  g 


1  fiM  af  «u^M  iron  feparatcd»  | 

!  frod  the   1 
I  a  cylindrical  | 
!  Axtled   aiound  it  in 
tc  »egeUiTOn.      After  &e  t 
tknk  fRcipitaccd  by  this   roeai»,  it  1 
and  dried  with  proper  care  t 
la   this  Hate   its  weight  w; 


tai*)  was  A  little  iiiperlaturatcd« 
sK  ^^i  combijxrJ    with   acetate  if  k 
t^  baiytes   gcncra:cJ   by    the  < 
C  ortb  with   the  fulphurJc  acid  ( 


Sulphated  Lead-oi 


i-ores,  tif 

a  this  liquor,  amsunted  to  73  grains  after  valhtng 


1  100  parts  of  ignited  fulphatc  of  barytes,  the  real 

wie  acid  conditutcs  34  parts,  it  foliows  by  calculation 
for  thofe  73  grains  of  the  obtained  baryiic  fulphatc  we 
:  fet  down  24. 8d  grains  of  concrete  fulphurlc  acid. 


he  proportion,  therefore,  of  the  conftituent  part*  dif- 
;red  by    this  methud  in   the  cryßiJil^^d  avCwe  fulphatt 
from  AngUJta  gives  for  ihe  hundred: 


Oxyd  of  lead     .     .     .     . 

Sulphuric  acid  .  .  . 
IVaUr  if  cryßalll%atim 
b.ydofiron     .     .     .     . 


98.     80 


ortion  of  Iron  contained  in  this  ore,  can  hardly 
lered  as  an  efTcjitial  conOiiuent  part ;  it  is  pro- 
:  adhering  to  its  exterior  furface,  or  only  mecha« 


n. 


Iphated  Lead-ore,  from  Lead-hilts,  in  Scotland. 

"he  preceding  foflil  from  Anglefea  has  hitherto  been 
only  one  known  native  Julphaie  of  lead.  From  the 
iwing  analyfis  it  will  appear,  that  befides  this  fpecies 
Ead-ores,  there  exifts  another,  which,  as  to  the  com- 
int  principles,  agrees  with  the  fitft,  but  diiFers  from 
DL.  II.  K  it 


L 
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it  in  the  external  appearance  by  being  cryft^lized  ki  thiik 
flatts  or  tables.  In  other  refpeds,  it  is  tliveß«!  of 
colour;  the  greater  part  of  its  mafs  is  tranfpareni,  and  it 
pofleUcs  a  diamond-lultre  in  an  eminent  degree. 

It  occurs  at  Ifanlack-hiadj  near  LiatUhilb, 

lis  habitudes  upon  the  charcoal,  before  the  blow-pipe, 
aiethe  fame  as  thole  exhibited  by  the  preceding  fpecies. 

e)  One  hundred  grains  of  this   tabular  native  fuJpli 
of  lead  in  feleft  pure  fpccimcns  loft  2i  grains,  by  bt 
healed   in  a  covered  crucible.     When    finely  puh'cri 
and  ignited  in  a  platina-crucible  with  400  grains  ofi 
ienaU    of  pat-afii^  they  yielded  a  brownifh-yellow,  mi 
rately  concrete  mafs.     Upon  this  fubftance,   previoufly  tti 
turated,  water   was   affufed  and   heat  applied   to  proir 
the  folution  of  the  foluble  parts.     As  in  the  cafe  of 
preceding  foffil,  To  in  this  an  exyd  of  lead  depofited  f 
the  liquor,   which,  when   wafhcJ,  dried  and   moderate! 
ignited,   weighed  701  grains.     Dilute  mtrk  acid  took  the 
whole  of  it  up  without  the  afTiflance  of  heat  and  afibrded 
a  clear  folution,  from  which  the  lead  has  been  precipitated 
in  the  reguline  ftate,  by  means  of  z(V.     The  metallic  IciJ. 
thus  obtained,  when  colledted,  wafhed  and  quickly  dried. 
amounted  to  &5I  grains. 

h)  In  order  to  afcertain  the  quantity  of  fulpharic  aciJ 
contained  in  the  alkaline  folution,  it  was  combined  wiih 
tthrU  acid  added  to  fuper-fatu ration  in  fome  degree,  and, 
in  the  next  inftance,  treated  with  acilatf  of  baryles.  By 
this  management  iulphate  ofbarytes  was  formed  and  pic- 
cipitatcd,  to  the  amount  of  76  grains,  after  being  hcateJ 
toredncfs:  which  indicates  25J  grains  of  comrete  fulpi 
acid. 


1 


Accordiog 
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irding  to'  this   decompofition,  hundrid  parts  of  th« 
•fulphatt  tfUad  from  Ltad^iUi  confift  of: 

Ox'yd  tf  lead       , 70.     50 

Sulphuric  acid      ; 25.     75 

Wattr  ef  er^aUinathn       ...       2.     25 

98.     50 


^ 


TABULAR    WHITE   LEjD-ORE. 


From  Lead-Hills. 


J\.T  Lead-hiUit  in  Scotland,  alfo  occurs  anolher  wiia,  i«- 
tular  Itad-vrtj  cryftallizcd  in  bixagonal  platit;  wfciä 
ihould  not  be  confounded  with  ihe  natire  tibular  fulphix 
of  lead,  treated  of  in  the  preceding  effay.  For,  in  t': 
firfl.  the  lead  is  inincralized  by  rartuic  acid^  while,  -' 
the  fecoftd,  it  is  cocnbined  with  the  fulphuric 

The  rpeci£c  gravitjr  of  üiis  foffil  was  equal  to  6.480;. 

a)  One  bundrtd  graiis  of  it,  in  pure  fpecimeoB,  and 
ptevioufly  triturated  to  a  powder>  were  by  fmal]  portioa 
introduced  into  a  mixture  of  2cx)  of  nirrit  and  ■m^  y. 
grains  of  water,  a,id  jut  in  eijuilibrium  upon  the  bala.';.' 
TheorediffoWed  readily,  and  with  a  ftrong  effiirveAea::, 
without  having  an)-  residue.  By  the  carbontc  kU  Ab  | 
cKipcd,  a  lots  of  16  grains  of  weight  was  caufed.  \ 

^)  The  folution,  which  was  clear  and  colour] e(J,  «- 
4||Wt<l  with  water,  and  a  cylinder  of  zinc  put  into  : 
/^tm  M  ^'^^^  ^  whole  of  ifae  lead  had  (hooted  in  briu- 
I  LUL^Otfl'  ^'"*"''  which  collected,  walhed,  and  b>?u 
M^ttk  ^mI  mclv£A7  ino^  vi  '^%  u-A  \.V>vl  bo  Qx^iiatiiu 
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at  take  place,  afforded  77  grains  of  had  In  the  regutiru 
\  which  corrcfpond  with  8z  grains  ai  oxyded  had. 

ionfcquently,  the  conflituent  parts  of  this  taiular  and 
ttiated  white  lead-ore^  bear  to  each  Other  the  following 
»rtion : 

Lead        77, 

Oxygen     .     . S- 

CarboHu  acid 161 

Lofs,  including  the  water  of  cryftalli- 

zation,  if  anyprefent 2. 

100. 


«3 
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CHEMICAL  EXAMINATION 

OP   THE 

iJATlVE  RtlÖULlNE  ANTIMOM 
From  Andrtaßerg.    ' 

1  HE  exiftencc  of  the  nativt  or  metallic  aHtimsny^  inih 
":  of  the  earth,  was  firft  difcovered  by  ShjuI,  in 
£l»«-mine  at  Sah,  in  Wcftmannland,  where  it  «• 
;  f|»ringly  diflVminaced  in  calcareous  fpar.  Befoit 
I*  kad  examined  this  fuffil  more  clofely,  it  was  ern>. 
taken  for arfcnical  pyrites«,  (native  aricnic  alloyed 
inn). 


More  recently,  in  the  year  1780,  native  antimony  hit 
aUbbeen  found  in  the  mine»  of  the  mountainous  diftriä 
of  ChalangiSy  near  4lltment,  in  the  department  de  I'Ifere 
in  France,  According  to  the  information  which  Mr. 
Sthriiber  f  has  given  of  this  fail,  there  were  found  of 
it  about  ivio  eemners  in  two  different  places;  tut  after 
riiis  no  more  of  it  was  met  with.  There  a]fo,  this  foffil 
;  firft  confidcred  as  an  arfcnical  pyrites,  until  Segi  1 
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examined  it,  and  declarcd  it  to  be  regulinc  antimony,  al- 
Joycd  with  16  ptr  cent,  of  arfenic.  But,  according  to 
Ji^oTtgii.  the  younger,  wlio  likcwife  inveftigated  its  na- 
ture and  confirmed  it  to  be  antimony  in  the  metallic  Hate, 
its  portion  of  arferilc  amounts  only  to  2  or  3  per  cent : 
befidcs,  in  his  opinion,  the  atfenic  does  not  belong  t» 
the  natural  conrpofition  of  this  foffil,  but  ought  to  be 
c^onfldered  as  but  cafualiy  admixed. 

To  thfffe  two  places,  where  nature  furnifhes  anti- 
»lony  in  its  reguline  (late,  without  the  accefs  of  art, 
I  add  a  third;  namely,  the  mine  Catharine  Neufang,  at 
at  Andreafierg,  on  the  Harz.  A  few  years  ago  a  con- 
fiderable  quantity  of  it  was  there  difcovered  :  of  which, 
being  taken  for  antimonialed  filver,  a  great  part  was  put 
into  the  melting  furnace,  before  the  error  was  perceived, 
and  the  remainder  confidered  as  a  mineralogical  rarity 
worth  preferving. 

»Its  colour  is  2  tin-white  inclining  to  the  lead-grey, 
tt  is  maffive,  of  a  ftrong  metallic  luftre,  of  a  curvilinear 
and  lhin-fo!iated  fraflure.  It  prefents  feparatc  pieces  both 
of  a  coarfe  and  a  fine  grain ;  is  femi-hard,  and  foft.  \tb 
fpecific  gravity  I  found  to  be;  6.720. 

In  the  miqe  it  is  accompanied  by  calcareous  fpar,  quarz, 
the  red  filvcr-ore  *,  £cc. 


Treated   with  a  bIow>pipe    it  behaves  exaäly  jn   the 
iäme  manner,  as  antimony  reduced  by  art  from  its  ores 


1 

I 
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:   reguline   flate.     It  rapidly  mehs  to  a,  globule  ^liM 
volatilizes  in  the  form  of  a  grey  inodorous  fmolte,  whäl 
dcpofiis    on    contiguous   cold    bodies   as   a   while  inur 
ment.     If  the  melted  metallic  button  be  fufTercdton 
(lowly ;    rt    is   afterwards    found    invtfftcd   and    furrounk  I 
with  white,  biiUiant,  acicular,  that  is,  necdlc-formd  tr 
ilals.     But  if  by   means  of  the  bellows   it  be  blowouf  I 
or  diJIipaied,  while  in  the  Hate  of  fufion,  it  Icavei  afirall  I 
bead  of  filver  behind. 


B. 


a)  Upon  one  hundred  grains  of  pulverized,  and  pun 
native  antimony  from  Andrcafberg,  1  aftufed  niiric  et'd; 
which,  on  the  application  of  heat,  attacked  it  with  rt- 
hcmcnce  ajid  foon  converted  it  into  a  white  oxyd,  Whtn 
on  the  addition  of  a  ftcfh  quantity  of  acid  no  more  id 
vapours  arofe,  I  diluted  the  mixture  with  water,  filiera! 
«id  combined  it  with  muriatic  acid,  Muriated  filver  fell 
down,  which  upon  redu*Sion  gave  l  grain  of  m. 
•  filver.  The  rcfidual  nitrated  liquor  contained  nothing 
eife,  but  abopt  1  grain  of  iron,  fepärated  b^  me^ps  of  Pnit  1 
iaa.  alkali .  ' 

*)  The  greyith-white  oxyd  of  antimony,  that  had  been 
left  on  the  iiltcr,  was  covered  with  muriatic  add  affifted 
by  a  gentle  he^t  \  it  eafily  dilTolved  in  it  without  tur- 
bidnefs.  This  folution  when  diluted  with  fix  parts  of 
water,  let  fall  a  white  precipitate;  which  again  dcatlf 
difTolved  in  the  muriatic  acid  added  afrefh,  and  from  this 
laft  menllruum  was  precipiuted  as  mttallic  antinuny  by  in- 
troducing a  piece  of  xinc.  The  quantity  of  this  antimonTi 
fralhed  and  dried  amounted  to  98  grains. 

Thus 
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Its   the   hundrej  grains  of  n/tiive  antimony  from  Ait- 
rrg  have  been  decwmpofcd  iiiti.i ; 


Ale t alii c  ant i many 
Jran      .... 


probable,  that  the  portion  of  filver  is  only  by  chaoce 
ined  in  this  fuJHl. 
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^CHEMICAL   EXAMINAXroK 

«P    THI 

J.MTIMO)iI ATED    S/Zn 
From  AnirtaßcTg. 


itfiotr^  dug  in  the  mines  at 
WBrnht  which,  by  its  rich 
iBsfaer  of  years  pail:,  been   (a 
i  of  that  place.     But 
,  which   it   contains 
E  ^MV  ios  la(^  prevailed :    for,  this 
een  takeo  for  arfcnlc, 
e  faffil,  here  under  ex: 
i  ßhtr~trt^  wliich   lilccwiTe 
B  thofe  mines,  and  of  whii 


ta^try  to  be  now   dercribi 
K  aafiTc,  cryllallizcd,  foliated 

jt  ie  mines  at  Andrwfhcrg ;    and  whr 
aflcrs,  but  alfo  in  its  rid 
agrees    with    the   antimoniated  61-  ' 
n  the  Jfenictl's  miniy   at  jfltvjolfa<h, 


^.**.ff»^ 


yOL  Sea.  VIII.  r^geij). 
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the   territory  of  Furftenberg  •.     Its  fpecific  gravity  i 


^)  Upon  charcoal,  before  the  hlow-pipe,  it  enters  inta 
CVjfion  only  at  a  fomewhat  higher  degree  of  ignition.  On 
^^u^ntinuing  the  blowing,  its  antimonial  part  entirely  files  ofF 
3^X1  vapours  and  leaves  a  bead  of  pureltlver. 

i)  Twenty-Jhe   grains  fubjefled  to  cupellation   with  4. 
grains  of  lead,  upon  a  cupel  made  of  wood-aflies,  yielded 

19*  grains  ai  fine  filvtr. 


l\. 


a)  One  hundred  grains  of  the  antimoniaied  fitver  were 
digefled  with  nitric  acid.  The  ailion  was  violent.  Boil- 
ing heat  was  applied  as  long  as  any  red  vapours  appeared, 
and  (ill  the  refiduc  was  perfeöly  oxyded.  The  mixture 
im  left  to  cool,  then  mixed  with  water,  and  filtered. 


t)  To  this  nitric  foluiion  muriatic  acid  was  afRifed, 
^d  the  muriate  of  filver,  thus  produced  in  a  large  <]uan- 
lity,  was  elixiviated,  and  rendered  very  dry.  It  weighed 
^02  grziiu.  The  remaining  fluid  contained  a  flight  trace 
f>f  iron. 

c)  Upon  the  reddilh-white  refidue,  left  by  the  nitric 
acid,  I  afFufed  murialic  add  which,  with  the  aflißance 
pf  a  low  heat,  readily  diffolvcd  it.  At  the  bottom  of 
(he  veflel  appeared  1  grain  more  of  muriated  filver ;  which, 
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»itnta  tbe   fcltion    wnb  6  ptn 
>,^.c■^  a   much  ^nrijeäc    acid  ss  wn  n 
<:.i]pt*;tt)'  o<  th;  iapiEor,  diflurbed  krf  died 
>  I   mirai^ucitä  x  poHÜied  phte  of  in 
imta   A   cäs   «xtÜMtry  in  the  lypfi 
jiitwuot  of  ui  £i3i=»  after  waflüngaadi 


I  cnele  icfoTct,  de  csofiituent  part)  ofikk 
r  «*t  tbe  amtimtäatd  ^oa-  from  the  üin  Dff 


»3. 


.  'Ai»  publicaliou  of  the  aoalyfis  of  the  1 

t  itom  AndrezAerg  might  well  have  beea  c 

Enr«<I  with,  on  the  confitlention  that  we 

i  QM  given   by  Mr.  Jiub  *,    the  refuJu  1 

%  tiK  whole,  agree  with  thofe  of  the  precedil| 

_.M(OM  the  confVitoent  pans  of  the  fpcctaa 
^  ill  the  proportion  oi: 


75-     ^S 

U-     75 
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rhat,  which  I  decompofcd»  was,  therefore,  a  little  richer 


However,  befides  that  my  inveftigatlon  may  fervc  to 

■firm  that  of  jibiih^  I  am  in'duced  to  publifh  mine  by  a 

e  example  of  neglefl  in  making  the  due  diftinflion  bc 

een  the  antimoniated  ftlver,    and   the   ar fen i co-martial 

|ver>ore  (arfenic  filver  of  Warner.)     I  allude  to  Jerdan's 

•akgUal  ehemhol  nbfervationt,  ijfc.    Gotlingen,   1800, 

Ige  279,  where  this    error  has    been  committed,  and  to 

ntbtrtr's    "Journal  of  Chemijhy,    number    26,    page    235, 

where  it  is  repeated  by  wayof  extrai^.      Had  "Jordan  cx- 

pnincd    his    imaginary  arfenical    native    filvcr,  he    would 

fsve    found   that   the   particular  constituent    part   which 

;apcd  during  cupellation,  was  not  arfenic,  but  antimony: 

s  has  been  already  mentioned  by  that  judicious  connoilleur 

f  the  minerals  from  the  Harz,  Mr.  AbUh,  in  Sehtrefi  Jour- 

,  29th  number,  page  664. 


1 
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CHEMICM.  EXAMDfATIC» 


msaüa  bed  antimoxtai.  oA 


XWBßtfmi  rtJ  tutiaianlal  are  breala  21  BrStmji/f^t  I 

afat%:  fomnwiy  aeeompanicd  by   üJphonced   ; 

^«11  8pitJ^hm^4r%)  and  rometimes   by  cryftsJi  «  ai  ] 

vbite  OU  of  antunmy  (weiJt-Sp'uffilam-<rx). 


It  occun  with  a  cherry-red,  and  modorc  ni  csi 
ivhich  is  peculiar  to  it,  and  from  which  it  hzs  rccetni  di 
ramc  of:  Kernus  mintra!.  Sometimes  its  furfäcc  cxköci 
variegated  colours.  It  forms  delicate  capillary  and  nttJt 
like  cry(la1s,  which  exift  partly  ilngle,  partly  fafiadaci 
It!  luflre  is  of  the  Alky  kind,  and  it  is  opake.- 


Its  fpecific  gravity,  fto  afcerttin  which  fbme  p 
M  neccfTary,  on  account  of  the  air-bubblcfj  accumuhüng 
on  the  incoherent  aggregate  of  the  tender  crjrftals  and  tor 
4irpel  which  is  not  eafy},  I  found  to  be:  4.090. 


A. 


Upon  one  bmdrtd  grains  of  this  ore  wzs  poured  a 
äcid\  and  the  retort  being  lodged  in  a  land-bath,  its  neck 
Was  inferted  under  a  cylinder  placed  on  äie  fitelf  of  the 
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pneumatic  trough  Üllcd  wich  hot  water.     As  (bon  as  the 

■T>aterials  were  ai5ted  upon  by  the  heat,  falphurattd  hydrg^tn 

gai  was  difengagcd.     Towards   the  middle  of  the  diflilU' 

»ion  this  gas  dcpofited,  not  only  in  the  necL  of  the  retort 

l>ut  alfo  in  the  water  of  the  trough,  fome  fulphuret  of  anti- 

sxiony  of  a  faturated  oraiige-red  colour,  of  which  I  was 

«nabled  to  colle<5l   feveral  grains.     The  obtained  fulphu- 

xatcd  hydrogen  gas,  after  deducting  the  common  air  of  the 

■^tort,  amounted  to  37  cubic  inches.     Aatimoniaied  lartrit* 

»ffot-aß  in  fuluiion,  poured    into  a  glafs    filled    with   this 

gas,  immediately  combined  with  it  and  produced  fulphureC 

bf  antimony  of  a  full  orange-red. 


a)  One  AuRi/r^i/ grains  of  the  fame  ore,  in  fcleäed  pure 
l^Kcioiens,  were  digefted  with  muriatic  add  in  a  long-necked 
matrafs.  In  this  cafe,  likewifc,  fulphurated  antimoay 
fettled  on  the  ncclc  of  the  veiTel ;  but  appeared  no  more 
after  the  addition  of  a  few  drops  of  nitric  acid.  When  the 
folution  had  been  accompliÖicd,  there  remained  l|  of  a 
grey  refiduum,  which,  on  gentle  heating,  deflagrated  \a 
the  chara<51er  of  fulphur. 

H  h")  The  antimony  coniainod  in  the  folution,  was  precipi- 
"■  Uted,  in  the  Ilaie  of  a  white  oxyd,  by  diluting  it  with 
water,  and  the  fmall  portion  of  the  metal  Aill  remaining 
in  that  fluid  was  afterWdrds  entirely  thrown  down  by  mean» 
•fpot-alh.  The  oxyd  thus  procured,  was  rediflulvcd  in 
muriatic  acid,  the  folution  diluted  with  fix  times  its  quan- 
tity qf  water,  and  once  more  combined  with  fuch  a  pro- 
portion of  the  fame  folvent,  as  was  neceflary  in  order  to  rc- 
diflblve  entirely  that  portion  of  the  oxyd  which  the  affufed 

k water  had  precipitated.     After  the  dilute  {o\\it\ot\  Yä4^  \«. 
3  *;■« 


^Ji 
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this  maimer,  again  been  rendered  dear,  iti  ingpefieat 
timony  was  reproduced  as  mttallic  amiiwmig  bj  ai 
poliflied  iron  in  the  liquor.     It  weighed,  when 
edulcorated  and  dried,  b^i  grains. 


c 

Sixty  grains  of  the  red  antimonial  ore  were  hestsd 
redneft,  in  a  Tmall  glafs  retort  oonheded  with  the/WMMaf] 
mercurial  apparatus.  A  fmall  quantity  of  carbonic  add  pi. ; 
pafled  over  into  the  receiver,  amounting  to  about  |tfi 
cubic  inch,  aficr  fubtraAing  the  atmospheric  air  wUdj 
before  had  filled  the  capacity  of  the  retort.  The  grodt, 
part  of  the  ore  was  found  melted  at  the  bottom,  and  < 
verted  into  a  finely  filiated  fulphurct  of  antimony;  wUk' 
the  whole  interior  furface  of  the  retort  and  part  of  its  nedi; 
was  lined,  and,  as  it  were,  glazed  with  a  hyacinth-fd|- 
tranfparent  vitreous  oxyd  of  antimony ;' which,  in  foot 
places,  had  coalcfccd  by  fiifioii  into  fmall  drops  of  va^ 
rious  fizc.  Of  fulphuratcd  h}\lrogen  gas  not  the  leaft  figo 
appeared. 

This  rcfult  from  the  experiment  jiift  mentioned  pcrfcftif 
agreed  with  my  prcconceiveii  opinion,  according  to  which 
I  confider  the  fulphurated  hydrogen,  difengaged  on  the  fo- 
lution  of  the  red  antimonial  ore  in  the  humid  way^  not  as  an 
iduSf  but  merely  as  a  produff  which  is  generated  only  during 
that  procel's :  as,  in  general,  I  know  of  no  other  dired 
demonflration  of  the  prefencc  of  hydrogen  in  any  other 
kffi\y  of  which  the  fulphuric  acid  is  the  mineraüzer,  or  of 
the  actual  exiftcnce  of  any  nietalUc  hydro-fulphuret  formed 
by  nature*. 


Compare  this  with  what  has  been  faid,  Eflay  LXXIV.  F.  pag.  »^. 

For 


For  this  rcafon  I  iitngine,  that  the  red  antinnonial  ore 
Fers  from  the  common  Tulphuret  of  this  metal  (grau  Spieß. 
•*t7.-trz)  only  in  this  circumftancc  i  that  in  theyfr/3  the 
Cal  is  combined  with  0xyj«»,  whereas  in  tYxfcMnd^^ 
Xallic  portion  approaches  more  to  the  regulmejlale. 

^■cording  to  7^fn<7r J,  enc  huadred  ^3sis  of  »numoay ,  in 
^ttatc  of  a  chefnut-brown  oxyd,  that  is,  in  the  flate  in 
kXch  it  conßituces  the  metallic  ingredient  in  the  red  an- 
nonial  ore  as  well  as  in  the  artificial  iermts  mintraly 
:  faid  to  be  combined  with  t6  parts  of  oxygen;  which 
r  the  byi  grains  of  antimony,  reduced  to  the  metallic 
>te  in  the  experiment  B.  i),  gives  10.80  grains.  KovTi 
»cc  in  this  analyfis,  befides  the  oxyd  of  antimony  and  ful- 
lur,  no  other  conftituent  part  could  be  difcovered,  and 
nee  the  lofs,  which  is  always  unavoidable  in  fuch  pro- 
elTcs,  may  be  fairly  ellimated  at  2  ptr  cent.-,  it  follows, 
»at,  after  fubtra£ling  this  lofs,  the  deficient  19.70  grains 
3  complete  the  whole  weight  of  100  grains  employed  B)» 
te  to  be  conlidered  as  the  quantity  of /ä/^pÄar  contained 
a  the  ore. 

Therefore,  the  filrsut  red  anlimmial  en  from  Braunf- 
w^confifts  of: 

Metallic  Jntimany 67.     50 

Oxygen 10.     80 

Sulphur 19,     70 


xcin. 
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OF    THI 


rrniTE  ore  of  antimony. 


X  HE  wtiu  ore  of  antlfmny  has  been  difcovered  iM 
years  ago  in  the  mines  at  Przihram^  in  Bohemik 
forms  white,  refplendent,  ftriated,  oblong 
tables  of  diflferent  fixes.  Such  ciyftals  of  it  as  are  |  of  ta  ■ 
long,  and  |  of  an  inch  broad,  of  which  feveral  inte' 
cxift  in  my  collections  are  not  frequently  met  with.  \ 
a  moderate  prefTure  they  divide  into  fmall  fpicubty.  rcW 
ling  the  needles  of  Aftcftus.  Their  matrix  is  a  cryfc 
lizcd  fulphuret  of  lead  (galena),  upon  which  they  fl 
loofely  imbedded. 


The  firft  information,  both  of  the  exiftence  of  this 
as  well  as  of  its  (hewing  the  properties  of  antimony, 
been  given  by  Mr.  R'oßUr  ♦,  of  Prague.  This  intcUig« 
was  afterwards  confirmed  by  profeflbr  Hacfuet^  of  L 
t>ergt,  who  called  it  Jlntimonium  Spatofumy  alburn^  fi 
dens ;  adding,  he  imagined  to  have  obferved  fome  ind 
tions  of  muriatic  acid,  by  the  fmell  which  it  enaitted  i 
melting  upon  the  charcoal. 


♦  CrWrs  Cheinifche  Annalcn.  17S7.   Vol.  i.  pag.  334* 
t  Ibid,  1788.   Vol.  I.  pag.  523. 


Jit  that  time  I  direflly  fubjcfled  this  foflil  to  an  exami. 
*ion,  which,  however,  il»c  quantity  I  then  had  of  it  being 
o  fmall,  I  was  obliged  to  confine  merely  to  experiment» 
Sih  the  blow-pipe.  It  behaved  as  follows";  When 
ought  upon  the  charcoal  in  entire  lamellx,  it  decrepitates 
Kth  a  craclding  noife,  even  before  it  is  wholly  penetrated 
"  the  heat.  On  the  contrary,  when  previoudy  powdered, 
^■cadily  enters  into  fufion  the  moment  it  rs  afled  upon  by 
a  point  of  the  flame ;  but  at  the  fame  time  it  flies  off  in 
t^itc  vapours,  leaving  ordinary  white  anCJmonial  flowers 
3und  the  charcoal ;  and  if  the  blaft  be  continued,  it  is 
Cirely  diflipated  before  any  minute  metallic  globules  can 
formed  by  reduilion.  But  when  combined  with  borax 
ub-borate  of  Soda],  and  treated  in  a  like  manner,  fmall 
ftallic  grains  appear,  which  as  fpeedily  efcape  in  the  form 

vbitc  vapours. 


The  fame  phenomena  take  place,  on  treating  upon  the 
arcoal  the  white  oxyd  of  antimony,  which  is  obtained  by 
ecipitating,  by  means  of  water,  the  muriatic  foiution  of 
is  m«al.  In  like  manner  is  the  fame  oxyd  fufceptible 
'  a  cryßalline  foim,  if  it  be  precipitated  with  only  a  mode- 
■te  quantity  of  water,  and  the  veflel  be  fet  by,  without 
gitation  or  Itirriiig,  in  a  quiet  place. 

From  the  circumflancc,  that  a  notable  portion  of  mu- 
Utic  acid  continues  to  adhere  to  the  mentioned  artificial 
3tyd,  it  was  likely,  that  a  fimilar  deportment  upon  the 
harcoal  would  plead  fur  the  prcfence  of  muriatic  acid, 
ifpeflcd  by  Hecqait  m  this  foflil.  But  this  conje£lurc 
:ceivcd  no  fupport  from  the  following  examination. 

Five  and  liuenty  grains  of  the  white  antimonial  ore  were 


*  Crr/J'i  Chemifche  Annalen.  17I9.  Vol.  I.  pag.  9. 

'  L   2  nixei 
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mixed  with  200  grains  of  carbonated  pot-afh  in  the  kigkl 

degree  of  purity,  and  heated  to  rcdnefe  in  a  platina-cnidbk 

The  mafs  melted  with  a  vifcid  fufion,   and  acquired  a 

ifabella-yellow  colour.     On  drenching  it  with  water,  dr 

oxyd  of  antimony  remained  at  the  bottom  imbued  with  de 

fame  colour.     The  decanted  clear  liquor  was  then  a  littk 

fuperfaturated  with  nitric  acid-,  upon  which  the  mizture 

became  turbid  and   faintly  white;   yet   it   cleared  agun^ 

and  depofited  a  fmall  quantity  of  a  white  oxyd  of  antiiiioa|; 

Which  being  feparated,  liquid  nitrate  of  filver  was  droppd 

into  the  clear  fluid ;  but  no  change  nor  turbidne(s  enfboL 

Hence  the  conjefiure,  which  fuppofes  muriatic  acid  to  be  a 

conftituent  part  of  the  white  ore  of  antimony,  is  deftitute 

of  foundation.      This  fofEl  is  a  pure  oxyd  of  antimaif 

which,    as  may  be  judged  from  its  folubility  in  nido- 

muriatic  acid,   is  but  imperfediy  faturated  with  GXjpsti 

and  bears  the  greateft  refemblance  to  the  artificial  iilfäy 

flowers  of  antimony. 

The  white  ore  of  antimony  occurs  alfo,  though  much 
feldomer,  and  only  in  Angle  very  minute  tables,  on  fomc 
old  fpecimens  of  the  fibrous  red  oxyd  of  antimony  from 
Bräunfdorf  in  Saxony. 
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XCIV. 

CHEMICAL  EXAMINATION 

OF 

RSENIATED  OLIVE  COPPER  ORE. 

(Olivenerz  of  IVerner.) 


HE  arfeniated  ore  of  copper,  which  in  the  fyitematic 
atifes  on  Mineralogy  is  diltlnguifticd  by  the  name  of, 
Oliventrx,  together  with  its  different  varieties,  feems  »s 
yet  ftill  exclufively  to  belong  to  the  Carniß  copper- 
mines.  When,  in  the  year  17B6,  I  gave  the  firfi  account 
of  its  occurrence,  and  a  preliminary  notice  of  its  confti- 
tuent  parts*;  this  laft  was  founded  only  on  iis  examina- 
tion with  the  blow-pipe,  as  I  then  was  not  provided  with 
a  fufficient  quantity.  It  was  only  at  a  later  period,  that 
a  larger  ftoclc  enabled  me  to  fubje^l  this  ore  to  a  more 
complete  analyfis,  and  to  repeat  the  fame  with  fcveral 
-varieties  of  it,  for  the  purpofe  of  afcertaining  the  nature 
and  true  proportion  of  its  component  principles.  But 
Aace,  with  refpefl  to  all  of  them,  the  refults  of  my  ex- 
periments were  conllantly  the  fame,  with  the  exceplioa 
•f  trifling  differences  in  the  proportions ;  I  confine  myfelf 


•  Schriften   der    Gefelirchafi  NaturforrchendEr    Freunde 
Bertiii,  Vol.  vii.   pag.  160. 


merely 
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wxAj  to  the  tnaljrfii  of  the  mJH^i^  ^^^ 


Ifl 


Needle-Jliaßed  Olive  C^per-vrf. 


■«. 


4i)  Vnigr  tN  Uow-pipe,  upon  dnicpdf  fUf  oeQ  te; 
nates,  emits  a  white  lürfeiiidU  fmckke,  äA^  mns  into  fia| 
reddtfli-grey  globules,  whicht  vben   ag^   #u)ed  wtR 
honXf  jrield  a  pure  regftlus  of  oofsier* 

i)  A  puf^  uttffive  fpeciiq^  of  this  ore»  weidUim9 
gnins,  ihA  kftgti  iiie  p6n€bin  drwable  during  15  oiliiMli' 
in  «  moderate  redJie^  Its  figure  was  not  altered  bf  dl 
fire;  but  its  daA  oliVc-colour  was  changed  into  e  hri|jK 
grals-green,  inclining  to  that  of  the  filkin.  Its  weig^  WP 
diminifhed  by  i|  grain. 

c)  Nttrie  acid  diflblves  it  quietly  in  the  cold,  ^nd  the 
folution  pofleAes  an  undefiled  blu^  Colour.  Bj  (he  addiuan 
tf  nitrated fihify  the  mixture  is  not  in  the  leaft  rendered 
turbid.  Acetate  of  Barytes  produces  a  precipitate  whidi 
entirely  difappears  upon  dilution  with  water,  ^e  afiufioa ' 
of  dillblved  acetate  ^flead^  forms  with  this  folution  a  wbite 
precipitate,  which  upon  the  charcoal  emits  arlenical  fa» 
pours,  and  Is  reduced'  to  metallic  lead,  wh^  combinel 
irith  an  excefs  of  aftimohiac,  the  precipitate  fidling  dowii 

•  The  defcriptioa  of  it«  external  characters,  given  by  Karftu^ 
may  be  feen  in  Vol.  iü.  of  Neue  Sciiriftcn  der  Gefellfch.  Mattrf. 
Freunde,  igoi.  pag.  »94, 


t 
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■ft,  is  direöly  re-diflbtved,  no  cloudinefs  loft  behind, 
juhe  deep-blue  colour  is  reftored  to  the  liquor. 
It 

Jl^  Alfo  by  the  aetiic  acid  this  ore  is  gradually  dilTolved, 
*n  the  evaporation  of  the  folvcnt,  a  darfc-grecn  tilt  of  a 
Critical  form  remains  behind. 


B. 

■)  One  hundrtd  grains  of  the  acicular  olive  copper-ore, 
jJKch  had  previoufly  been  freed,  by  means  of  elutriation, 
jm  the  admixed  reddilh  iron-ochre,  foon  dilTolved  in  nitric 

fB,  and  without  the  application  of  heat.     The  folution, 
bg  accurately  neutralized  with  carbonated  pot-afli,  wai 
bined  with  difibived   acttati  of  leati,  until  all  precipita- 
ccafed.     The  obtained  precipitate,   when  edulcorated 
dried  in  a  raifed  temperature,  weighed  133^  grains. 

%)  To  be  more  ronvinced  that  this  precipitate  was  Ui 
biialed  lead)  I  drenched  it  with  water,  and  digefled  it 
th  h*lf  its  weight  of  fulphurie  add.  The  liquor  fepa- 
^  by  filtration,  contained  uncombined  aifcnic  acid.  I 
ftnlized  it  with  foda,  and  treated  one  part  of  it  with  a 
luion  of  nitrated  filver.  This  produced  a  copious  pre- 
jtate  of  arfeniated  filver,  which  poffelTed  the  brick-red 
ItKir  peculiar  to  it,  emitted  arfenical  vapours  upon  the 
Ircoal,  and  was  readily  reduced  to  pure  filver.  The 
■Mining  part  of  the  fulution,  when  mixed  with  liquid 
ftte  of  iron,  afforded  the  common  whitiib  precipitate  gf 
eniated  iron. 

hfow  in  order  to  afcertain,  by  means  of  a  comparative 
leritnent,  the  proportion  of  the  acid  of  arfenic  combined 
th  the  I33t6''^ins  of  the  mentioned  precipitate  a),  I 
^^ .  L  +  dilTolved 
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diflblved  in  water  100  grains  of  folid  arfenical  add^  «l| 
added  to  it  a  folution  of  ^r//« //^  lead  in  fmall  portions  ibki|| 
as  any  precipitate  would  appear.  The  arfeniated  lead,  thctl 
obtained,  weighed  297  grains  after  edulcoration  and  drylif 
in  a  warm  place.  Hence  it  followed,  that  the  quantitj  of' 
ofancrete  acid  of  arfenic^  combined  with  thoTe  I33|gn]fll 
of  the  precipitate,  which  the  acid  of  arfenic  contained  ia 
the  ore  had  produced,  muft  be  eftimated  at  45  grains. 


ilC^ 


And  to  be  more  afliired  that  all  the  arfenical  add  bd 
been  feparated  from  the  nitric  folution  of  the  ore,  I  added 
a  little  more  of  acetated  lead  than  would  have  been  aUb- 
lutely  requifite.  This  was  afterwards  again  predpitated 
as  fulphate  of  lead  by  adding  fulphated  foda,  and  filtertd 
off.  To  the  folution  thus  freed  from  the  laft  predpitate, 
I  added  uncombined  fulphuric  acid,  and  precipitated  tk 
coppery  now  difengaged  from  its  mineralizing  add,  hf 
means  of  a  polifhed  piece  of  iron,  in  the  nutaUic  fla!& 
Thus  I  obtained  of  it  40f  grains. 

But  fince  in  the  composition  of  the  olive  copper-ore  the 
copper  is  contained  in  the  flate  of  an  oxyd,  it  yet  remained 
to  difcover  the  proportion  of  oxygen.  To  attain  this  end, 
I  diflblved  200  grains  of  pure  copper  in  nitric  acid,  diluted 
the  folution  with  a  fufficient  quantity  of  water,  and  agaua 
precipitated  the  metal  with  a  lixivium  of  cauftU  pot-afh. 
7'he  precipitate  had  a  light-blue  colour ;  but  after  the  mix- 
ture had  ftood  a  couple  of  days  in  a  moderately  warm  place, 
that  blue  colour  was  changed  into  a  brown.  When  fepa- 
rated by  filtration,  wafhed  with  a  large  quantity  of  water, 
and  deficcated  in  a  low  heat,  this  precipitate  amounted  to 
269  grains.  Upon  ignition  it  weighed  only  250  grains, 
and  appeared  in  the  form  of  a  very  fubtle,  fully-black 
powder. 

Therefore, 


the  Olive  Copper-ore.  ijj 

Therefore,  bccaufe  according  to  this  experimenC,  copper    , 
acquires  an  increafe  of  25  per  csnt.  of  weight  by  combining 
with  oxygen,  it  is  obvious,  that  tiirthemeiiiioned  40^  grains 
of  metallic  copper,   wc  mull  put   in   the   account  50.  62 
grains  of  cxyded  copper. 

Jn  confequence  of  this  decompofition,  one  hundreJ pvit 
qf  the  olive  copper-ore  c 


I 


Oxyd  ef  copper 50.  Ä2 

AcU.farjenic +5. 

iVater »/  cryßallizjLlien      .     .         3-  SO 


11. 


That  faliatcd  elivt  capper  ere  which  is  cryftallized  in 
beautiful  imerald-grierit  hexagonal  tables*,  and  breaks  in 
the  mine  Tincroft,  near  Redruth,  has  till  now  been  con- 
fidcred  as  a  muriated  ore  of  capper,  and  with  this  denomina- 
tion introduced  in  fome  of  the  modern  elementary  books  on 
Mineralogy!.  This  fuppoficion,  however,  is  erroneous. 
For,  the  nitric  folution  of  this  ore  is  mifcible  with  the 
^litric  foiution  of  filver,  without  any  enfuing  precipitation  or 
turbidrefs ;  fo  that  the  total  abfence  of  muriatic  acid  is  fully 
proved.  On  the  other  hand,  not  only  the  crude  ore  itfelf, 
but  alfo  the  precipitate  obtained  from  its  nitric  folution,  by 
means  of  acetated  lead,  when  reduced  with  the  blow-pipe 
upon  charcoal,  give  out  a  vapour  which,  by  its  gariic- 
fmell,  fufficiently  (hews  to  be  arfenical. 

•  Its  eitemal  properties  defcribed  by  Karßcn,  See  Uc, 
O».  (A). 

f  See,  for  inftance,  £^/irr*s  Mineralogy,  Vol.  iii.  p4g.  616. 

But 
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^^^^^^ß>l>,  that  could  then  be'  had, 
^^^^^^^^B  invcßigacion,  rendered  it  im- 
^^^^^^^BbtU'r   the   copper  which 
^^^^^^^Bt,  IE  an  cITciitial  conllituent  put 
^^^^^^^^Hucn tally  originates  from  the  vitre* 
^^^^HS^MS  moft  intimately  united   with  it, 
^^H^rabie.     Thai  the  laner  is   the  cafe,   1 
^^^^vereiit  the  more  convinced ;  as  on  having 
^^^Br  making  Tome  I'mall  experinwntf  upon  aa 
^^^^pty  of  the  CorniOi  arjtniatid  trt  of  iron,  Ja 
BP^^flals,  which  hu  more  recently  been  dug 
jfffines,  I  found  it  cotiicly  üce  from  copper. 

^^^^jSS, 
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CHEMICAL  EXAMINATION 


or  THE 


UÜRIATED  ORE  OF  COPPEtL 


f  ROM  the  amalyfis  to  irfiich  BirMlif  and  Fmß\\ 
fiibjc^gd  the  greem  find  from  Pirm^  or  the  jtfmi  §milh  >j 
ibffl  bffoughc  to  Europe  bj  Dmkey^  dat  induftrion  cdUj 
leflor  of  the  natiu^  treafores  of  Soutb-Aoiericay  it  icfidki 
thit  alio  the  wmrimtU  mcU  beiongt  to  the  ""■»V*'  of  tkfc 
fubftinceS)  bjr  whkh  nature  mineralixes  copper. 

Subfequentl J  to  that  difcoveiy,  anocher  green  oopper-on^ 
occurrbg  maffive,  and  laid  to  be  ibund  at  U$  RewmBam^ 

in  Qfili^  was  introduced  into  public  notice.  This,  like» 
wife,  has  been  examined  by  Pnu/f^  at  Madrid,  and  found 
to  be  a  muriated  copper-ore  %• 

By  a  portion  which  I  received  of  this  yet  fcarce  fbffil  $, 
I  was  enabled  to  undertake   its  decompofition»    and  to 


m^ 


*  Memoirs  ^e  I'Acad.  des  Sciences,  Paris,  1786.  p.  15  j. 
t  Annales  de  Chemie.  Tom.  xxxii.  p.  »6.  feq. 
t  Ibid. 

§  For  the  external  charadlers  of  this  ore,  confolt  Kmrßeu  in  tbt 
3d  vol.  of  the  Neuen  Schriften  d.  g.  oat.  Fr.  iloz.  p.  joi. 


Murialed  Ore  of  Copper. 
compire  the   refulu  with  thofe  of  the  analyfis   made  by 

In  thelc  experiments  I  lirft  wzflicd  the  mineral  i  becaufe, 
Tiotwithftanding  its  cryftaline  texture,  it  is  in  pan  ftrongly 
crontaminated  with  a  ferruginous  ochre.  After  this  is  re- 
»moved,  by  elutriating  the  powdered  ore,  the  laft  exhibits  a 
rnore  beautiful  and  darker  green  colour. 


A. 


a)  Heated  upon  charcoal,  before  the  blow-pipe,  it  im- 
parts  to  the  Bame  a  very  lively  blue  and  green  colour ;  the 
muriatic  acid  is  Toon  diflipated,  and  a  metallic  button  of  pure 
copper  remains. 

h)  If  heated  in  a  crucible,  the  green  colour  of  the  foflil 
is  readily  changed  into  black  i  but  on  expofure  to  air  its 
furface  is  again  gradually  rendered  greenifb.  Its  lofs  of 
weight  at  a  moderate  heat  is  from  6  to  9  in  one  hundred. 
On  urging  the  fire  to  the  commencement  of  glowing, 
white  vapours  arife,  which  caufc  a  diminution  of  weight 
from  IS  to  18  per  cent. 

c)  A  portion  of  the  ore  finely  pulverized  was  boiled 
with  water.  The  dccodtion  had  no  colour,  and  afforded, 
with  a  foluiion  of  nitrated  filver,  only  a  fmall  quantity  of 
a  white  precipitate,  which  blackened  in  the  day-light. 

It  results  from  this,  that  the  muriatic  acid  is  not  con- 
iined  in  this  ore  in  fuch  a  quantity,  as  would  be  neceflkry 
i»  produce  a  compound  folublc  in  water. 

a)  One 
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is: 
I  lb 


B. 


tf )  One  hundred  grains  of  die  elutriated  mineral  diiUfdl 
readily  and  quietly  in  the  nitric  acid  afFufed  in  Che  ooU. 
The  folution  poflefled  a  pure  blue  colour,  and  depoGteii 
little  of  a  brown  iron-ochre,  which,  (eparated  by  filteriogf 
weighed  \\  grains.  It  was  then  diluted  with  water,  lai 
treated  with  a  nitric  folution  of  filyer.  The  precipitated 
muriate  of  filver,  when  edulcorated,  dried  and  melted  2t  i 
inoderate  degree  of  heat^  in  a  filrer  pan^  weighed  64I 
grains. 

One  hundred  parts  of  metallic  filver  yield"  by  fuch  com- 
bination 133  parts  of  muriated  filver.  But  as  this  metal^ 
to  be  rendered  foluble  in  acids,  takes  up  12}  per  cent,  of 
oxygen,  thefe  muft  be  fubtraöed ;  fo  that  of  this  increafc 
of  weight  by  33  parts,  there  remain  20^  for  the  muiiatic 
acid. 

Thefe  principles  being  laid  down,  the  mentioned  64^ 
grains  of  muriated  filver  will  fix  the  proportion  of  the 
muriatic  acid^  contained  in  ipo  parts  of  the  or^,  very  nearly 
to  10  grains. 

b)  That  I  might  be  fure  of  having  completely  feparated 
the  muriatic  acid  from  the  nitric  folution  of  this  copper-ore, 
I  added  the  nitrated  filver  in  a  fmall  degree  of  excefs :  and 
this  retent  of  filver  I  afterwards  threw  down  with  muriatic 
acid  and  filtered  it  off.  Which  done,  the  copper  was  pre- 
cipitated in  the  metallic ßate^  by  means  of  a  piece  of  polilhcd 

3  iron 


Muriated  Ore  of  Copper.  i  J9 

con  imtnerrcd  in  the  folution.     It  amounted  to  57t  gnüns 


Wliea  culleäed  and  carefully  dried. 

X 


The  copper,  however,  is  contained  in  the  ore  as  an  sxyi. 
XI  this  ftate  its  weight  is  increafcd  25  per  cent,  by  the 
^3«ygcn;  which,  for  thofe  57.  50  grains  oi  nMaUic  npper, 
3ull  now  mentioned,  gives  by  calculation  14.  38  grains. 

Now,  fincc  what  is  yet  deficient  from  the  firft  weight 
of  the  ore  employed  is  to  be  confidered  for  the  grcateft  part 
as  its  water  of  cryfhillization,  and  fince  chofe  t^  grains  of 
ferruginous  ochre  a)  do  not  belong  to  the  contpofition  of 
the  ore  ;  the  conflituent  parts  of  the  muriaud  ere  of  copper 
may  be  laid  to  be  in  the  hundred  a&  follows ; 

Oxyd  of  copper 73. 

Muriatic  acid lO.  f 

U-'ater  of  cry/falUzalion     .     .     .      16. 9  , 


In  the  analyfis  of  this  copper  ore,  publifhed  by  Prmß^ 
the  proportion  of  its  conftitucnt  parts  has  been  flatcd 
thus: 

Oxyd  of  appir,  763";  muriatic  add,  10  Jj;  water  iljf. 
■-This,  in  the  efTcntial  points,  nearly  agrees  with  the 
Keding;  and  on  this  account  both  thefe  analyfes  may 
ciprocally  ferve  as  a  confirmation  to  each  other. 


Concerning  the  green  fand  from  Peru,  mentioned  at  the 
ginning  of  this  Efliiy,  it  is  to  be  conlidercd  merely  as  a. 
varittf 


I^ 


ZCV«  £tamüiation^  X€. 


variety  of  the  muriited  copper-^m;  for»  it  not  ooljcxfr 
tains  the  very  fame  conftituent  parts»  but  likewife  almol 
in  equal  proportions,  which  Pr§uß  has  given  as  kre- 
oader: 

Oxyd  •/  copper^   70 tit   nairiatU  adit    xi||j  wtn^ 
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CHEMICAL  EXAMINATIO^^ 

OF    THE 

ITHOSPHATED  ORE  OF  COPPER. 


rE  difcovery,  that  the  phofphsr'ic  odd  or  its  bafe  is  a 
nciple  which  does  not  belong  cxc^udvely  to  the  vege- 
>le  and  animal  kingdoms,  but  is  alfo  the  property  of  the 
ncrat  kingdom  of  nature,  has  confiderably  enlarged  our 
tieralogico-chemical  knowledjje.  The  combinations  of 
s  acid,  which  fince  that  difcovery  have  become  known; 
s  Apatite,  with  its  varieties  ;  fome  fpecles  of  U<iä  ores  ; 
:  Leviland Meadovj-ort,  with  its  varieties;  and  the  blue 
^rtiat-tarth. 

Thefe  mineral  combinations  with  the  phofphoric  acid  an 
vr .joined  by  the  foflii,  which  furnifhed  the  fubjefi  of  tMt 
)uiry,  and  proves  to  be  a  new  fpecies  of  copper-ores. 

It  is  found  in  the  F'lrnibtrg,  not  far  from  Rhe'inhrt'idbach^ 
«n  the  Rhine;  where,  on  account  of  its  green  colour 
id  ßriatcd  texture,  it  has  been  miltalcen  for  a  fpecies  of 

ilichites. 


t62  XCVi:  Examination  of  the 

Of  this  green  copper-ore  and  its  TarietieSi  Mr.  J)^#] 
has  long  ago  given  information,  calling  it,  Milii'Mw. 
To  this,  as  well  as  to  Karftnfs  f  paper,  coooeniiBg  m 
external  properties,  I  refer  the  reader  for  the  flip  rfj 
brevity.  Ij 

J 

Upon  the  charcoal,  under  the  blow-pipe,  it  tab%  iM 
a  dark-brown  fcoriaceous  mafs,  which  indeed  at  firft 
a  fpherical  figure,  but  is  loon  more  ftrongly  attnitti  If  l| 
the  coal,  and  dUFufes  fpreading  upon  it.  After  cooEitiili 
furface  (hews  a  dull  metallic  /plendour  of  a  wi&tff^  ll 
tinge.  \\ 


I  tried  to  decompofe  it  by  the  following  method. 

m)  Becaufe  this  ore  is  very  much  intermixed  widi  iB 
quarzofe  matrix,  I  pulverized  a  portion  of  it,  prerioi^ 
freed  as  much  as  poffible  from  the  ftony  matter,  and  ifo* 
tained  the  weight  of  quarz  ftill  united  with  it,  by  feho* 
in  nitric  acid*  The  quarz  amounted  to  i6  parts  in  lOO  of 
the  purified  ore. 

On  this  confideration,  I  weighed  ii6  grains  iA^ 
powdered  ore,  and  poured  nitric  acid  upon  it.  The  mix- 
ture became  of  itfelf  moderately  warm.  When  the  ibb- 
tion,  affifted  by  a  little  heat,  was  thoroughly  brought  abooti 
imd  by  means  of  filtration  freed  from  the  undiflblved  quinf 
matrix,  it  (hewed  by  its  pure  Acy-blue  colour,  that  it  coo- 
tained  no  iron. 


•  CrelPt  rhemifche  Annalen.  1788.  Numb.  iv.  p.  jo^. 
t  Neue  Schriften  d.  Gcf.  Naturf.  Freunde.  Vol.  iii.  p.  t^ 


I 


Phofphated  Copper-ore, 


■ftcr  the  fmall  portion  of  the  predominant  acid  had  been 
:e<l  with  poi-aih,  I  added  to  (he  folution  difTolved 
^  if  lead,  until  no  farther  precipitation  took  place. 
Ijccipitate  was  at  üril  drenched  for  a  while  with  weak 
-•cid,  then  elixiviated  with  water,  and  at  laft  per- 
dricd  in  a  low  heat.     It  weighed  138  grains. 

It  this  precipitate  was  a  combination  of  lead  with 
loric  acid,  of  this  I  had  myle'.f  aflured  by  a  prcvioui 
tncnt,  made  with  another  portion  of  the  fame  foflil. 
ibited  the  phenomenon,  which  is  peculiar  to  phof- 
lead}  namely,  that  under  the  blow-pipe  it  runs  into 
-1,  which  in  the  very  moment  of  fixation,  Tapidl]r 
fa  garnet- like  form  with  Ibining  furfaces. 


m  another  portion  of  that  precipitate,  half  its  weight 
bhuric  acid,  fufficiently  weakened  with  water,  was 
I  and  digefted  with  it.  The  clear  fluid,  which  had 
iltered  off  from  the  generated  fulphatc  of  lead,  and 
ned  free  phofphoric  acid,  was  firft  hall"  faturated  with 
md  upon  Ibis  perfedlly  neutralized  with  ammoniac. 
^Aalization,  it  yielded  microcofmic  fait,  or  phofphats 
I  and  a: 


[n  order  to  difcover  the  proportion  of  the  phofphoric 
:>mbined  with  thofe  138  grains  of  the  precipitate  men- 
before,  I  proceeded  to  the  following  experiment. 

F' 

I 

Orned  pure  phofphorus  under  a  large  glafs-bell,  dif. 
the  obtained  dry  phofphoric  acid  in  water,  pafTud  ic 
;h  the  filter,  and  reduced  it  by  evaporation,  in  a 
eat,  to  a  fmallcr  volume.  When  towards  the  end 
i  proccfs  flames  of  phofphorated  hydrogen  gas  ap- 
M  3.  peared. 


't9^    '        XCVr.  Exomivafion  n/ ihe 

fetoAfX  added  nitric  acid  by  drops  till  no  kingcrs 
%  were  difcngaged. 


'  Of  this  pcrfeßly  oxygenated  un^aous  liquid  phorjArt 
fd4>  1  diluted  100  grains  with  water,  and  ncutralizoJ 
liquor  with  finely  powdered  white  marble ;  of  which  JM 
grains  Were  employed.  The  mixture  was  cvaporiioli 
dtyneft,  and  the  dry  mafs  kept  in  a  moderare  red  hui^ 
'tnlf  an  fcour.  This  ignited  phofphatc  of  lime  weighed  iS« 
gnins.  In  the  324  grains  of  marble  employed  in  thiio- 
pfcrimenta  the  portion  of  lime,  or  pure  calcareous  mA 
«nouBts  to  178.  20  grains,  which  if  fubtraSed  fn« 
diewbove  256.  50  grains,  determine  the  quantity  of  it 
pbc^pboric  acid  ingredient  in  that  calcareous  phufphiit 
be  78. 30  grains. 

From  tiipfe  data,  taken  together,  it  now  wis  rend«'' 
«videat»  that  in  thofe  138  grains  of  phofphated  lead,  w1"e* 
have  been  produced  by  the  combination  of  lead  with  tl« 
pbolphoric  acid,  conßiiuting  a  component  principle  of  <'' 
poitioo  of  the  ore  examined, — the  cancrttt  pbefphoi 
-  amounU  to  30.  gj  grains. 

d)  The  remaining  part  of  the  folution,  which  yet  con-  I 
tained  the  cupreous  part  of  the  ore,  was  Aril  treated  «!''>  I 
/ulpbale  tf  jida,  to  feparate  the  fmall  portion  of  lead  it  ©1 
helddiOblved  from  a  (light  exccfs  of  acetated  lead  added!» 
the  procefs  *),  Which  done,  it  was  mixed  with  a  liiti« 
of  uncombined  fulphurie  acid,  and  a  piece  of  polifhed  iin» 
pitt  into  it  to  precipitate  the  cepptr^  which  I  found  to  wei|li 
54-50  grains.  But  as  this  metal  is  contained  in  the  orf 
in  an  txydtd ßatt,  which  requires  1$  ptr  cent,  ofoxygtoi 
there  muA  68.  13  graijis  be  reckoned  for  the  oxydaf»f}r^- 

One 


t  hundred  gnÄns  oi  iKk  fhofphateä  ore  of  capptr^  there.  I 
conlifl  of, 

Oxyd  of  copper 68.  13 

PhtfphirU  acid    .     ,     .     .     .     30. 95 

99.  08 


Phofphatcd  Copptr-ore. 
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KRTOLITE. 


KrYOLITE  is  me  of  the  moft  remarioble  fefb 
modern  difcovery  in  the  mineralogtad  department  of  i 
fcience.  Its  native  country  is  Grunlani^  whence  it  ül 
brought»  fome  years  paft,  to  CtpenbagiH^  in  only  i  fc* 
fpecimens.  Profeflbr  JtiUgumd^  to  whom  we  aie  ii*j 
debted  for  feveral  enlargements  of  mineralogical  chenli^ 
has  fubjeSed  alfo  this  foffil  to  analjrfis»  and  difcorereJ  M 
it  contains  fluoric  acid  and  alumini  as  conftitnent  putt 
certainly  an  unexpeded  combination,  of  which  no  inbos 
has  before  occurred  in  nature.  Mr.  Andrada^  who  becaoe 
acquainted  with  this  new  foffil  at  Copenhagen,  has  givct 
of  it  a  mineralogical  defcription  in  his/kr/  n^Aci  ciiutrtßl 
ßme  mw  foJJUs  ffm  the  Ntrth  ♦  ;  where,  befides  the  ili» 
mine  and  fluoric  acid,  he  mentions  a  flight  quantity  of  po^ 
ffK  as  one  of  its  conftituent  parts.  Among  the  fyfteoiioc 
authors,  Karfim  f  was  the  firft  who  noticed  it. 


«  This  notice  tranflated  into  Englifli  may  be  feen  in  NicU^ 
Journal  for  Natural  Philofophy,  Chemiifay,  ftc.  Vol.  ▼.  ^» 
page  193. — Tnuifl. 

*  Kar/cu^f  MineraTogifche  Tabellen.  Beriin  iSoo.  pag.  th  o^ 
mffimdix  to  the  (ame  work^  pag.  73» 

AIdioii|!i 


Kxaminafion  of  Kryolite. 


"Although  Kryolite  fiiU  belongs  lo  the  fcarcer  fofSIs,  yet 
IS  circumftancc  has  not  prevented  Mr.  Jbildgaard  from 
■ring  between  h:m  and  me  the  fnfiall  portion  he  pofTeflMl 
'it.  It  was  thus,  by  his  kindnefs,  that  1  was  enabled  to 
lalyfe  it. 

External  Characters  of  Kryolite. 

The  colour  of  Kryolite  is  a.  pale  greyljb-wh'ite.  Its  c«- 
rior  fhapc  is  at  prefcnt  not  yet  well  known.  Main-fraiiurt 
Iplendcnt,  crofi-fraflure  little  refplendentt  both  of  the 
tffj-lußrt.  Agnin  ;  fraifure  foliated,  in  two  afpefiu  diric- 
ms,  dteußatin^  each  other  at  right  angles  :  in  other  direc- 
^ni  uneven.  It  exhibits  ^ra/^if  lintd  deta(hed  lamellte  i 
in  cubical  fragment!.  It  is  tranfpartnt,  foft^  pretty 
r/i/,  tafily  hurßing,  and  not  very  heavy. 

Its  fpecific  gravity,  according  lo  d^Jndrada,  2.  9698  ; 
icording  lo  Haiiy,  2.  949. 

Before  the  blow-ptpe,  upon  charcoal,  Kryolite  becomes 
Minded  in  the  form  of  a  milk-white,  dull,  opake  globule; 
jt  on  continued  ignition  its  fufibiliiy  decreafes,  and  the 
iffil    aflumes  the  form  of  a  hard-baked   earth.     Hence  it 

appears,  that  the  name  Kryolite  ha5  been  given  to  this  folCl^ 

not  fo  much  becaufe  it  melts  before  the   blow-pipe  like  ice  ; 

but  probably,  rather  from  f  me  refemblance  which  it  beats 

in  its  external  appearance  to  opake  ice. 

Aitalyßs  of  Kri/oUte. 

A. 

1)  Sixty  grains  of  Kryolite  were  pulverized,  mixed  m  a 

ilalioa-cnicible  with   120  grains  of  lulphuiic  acid,    and 

M  4.  covered 


-  nvcalsr,  Sm 


■X   Sixth  it 


tmiiturii^iMti m-i.mil  lull  friftuH 

■M»rfpw^*tw*BfcrfAef  III         j'llMl 

4}  TIW  ft*il  fcM  wUefe  Ac    I'll  art 

tluutvii  down  bf  g^Ar<iMc  of  wmmamK^  Vtfl 


of  Kryolite. 


■zed  with  acetic  acid,  and  then  precipitated  by 
marytet.  The  filtered  foluiinn  was  evaporated  to  a  dry 
,  and  this  lait  heated  to  rednefs  in  a  plariiia-crucible. 
iclted  faline  niafs  rendered  fomcwhit  hlackiQi  from 
i  adherijig  ct>al,  again  diiTjlvcd  in  water,  frctd  by  filira^ 
I  from  the  coaly  panicles,  and  evaporated,  yielded  26 
tains  of  dry  carbonated  Jnda.  This  Jaft,  faturaied  with 
Pric  aciJ,  fhooted  into  regular  rhombic  cryllals  of  nitrated 


.^^^ 


I  Thus  have  I,  hefides  the  two  conftituent  parts  of  Kryo- 
itioned  by  Jhlldgaard,  utiexpefledly  found  fsda  as 
t  third  efiential  conftituent  part.  My  fatisfat^ion  occa- 
ined  by  this  difcovery  was  heightened  hy  the  circum- 
Bnce,  that  Kryolite  is  the  lirft  inftance  tiiat  came  lo  my 
lowledge  of  a  foHd  llony  folTil,  in  which  füda  is  con- 
Sned  in  the  capacity  of  a  conftituent  part.  D,-,  Kcnnedj 
,  indeed,  informed  the  Fubltc  ef  his  having  difcovered 
pa  in  the  lavas  of  mount  ^ina,  and  in  the  bafaks ;  but 
1  now  I  have  not  yet  been  convinced  of  it  by  my  own 
xrience  •, 

Mr.  f^auquelin,  who  likewife  has  examined  Kryolite, 
■rpe£ts  that,  perhaps,  during  the  decompofition  cffcrfted  by 
Eiilphuric  acid,  part  of  the  alumii;ous  ingredient  is  car- 
I  off  along  with  the  fiuoric  acid +.  In  faft  it  would 
(■rdly  be  poflible  to  explain,  in  what  manner  28  p^r  ctrst. 
falumine,  the  quantity  ibund  hy  Fauquelin  in  that  foiSI, 
lould  be  capable  of  üxing  fuch  a  quantity  of  fluoric  acid 


•  Itwill  be  feenin  £/ö)F  CI.  ofthis  work,  that  fubfcqiienlly  to 
"the   time  alluded   to   I  have  analyfed  the  Bafali,  tioia  Bobemia, 
and  likewife  iound/oda  among  its  conftituent  parts. 

t  yaurnal  de  Pbj/ique.  Frimairc,  An.  S, 
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as  is  ncccflary  to  mate  the  concrete  neutral  compouJ, 
which  is  generated  b/  this  cumbination,  amount  lo  [is 
grains.— However,  this  difficulty  is  removed  bythepi» 
fence  of  foda  difcovered  in  the  foIEl. 


I 


For  the  purpafe  of  determining  the  proportions  ofik 
conflituent  parts  of  Kryolite,  I  repeated  its  inalyf»  in  tbi 
manner  1  Ihdl  now  defcribe. 

i)  Hundred  grains  of  triturated  Kryolite,  to  expri  ow 
tirely  the  fluoric  acid,  were  infpilTatcd  to  dryneü  In  t 
platina- crucible  with  300  grains  of  concentrated  yiiJ^Wii 
acid.  The  mixture  boiled  at  firil,  emitting  fluoric  acid 
vapours  and  numerous  air-bubbles,  in  the  manner  asacoiv-  1 
centratcd  folution  of  fugar  is  carrying  on.  The  rcfiduil 
maf«,  prcvioufty  drenched  with  water,  congealed  on  evapo- 
ration to  a  foft,  granular  falire  mafs,  which  readily  lique- 
fied in  a  little  water. 

2)  Cauftic  ammoniac  precipitated  from  the  clear  k&a- 
tion  the  alumituus  earth  of  46  grains  when  edulcorated  and 
dried,  but  0^24  when  ignited.  The  folution  of  this  eanb, 
in  dilute  fulphuric  acidj  with  the  alliance  of  hear,  atxt 
combined  with  a  juft  proportion  of  pot-alh,  fiiooted  wholly 
'upon  evaporation  into  regular  cryfials  of  alum. 

3)  The  fluid,  from  which  the  alumine  had  been  precipi- 
tated by  the  ammoniac,  was  neutralized  with  aulie  «ai, 
then  combined  with  acetaud  haryUi,  and  filtered  to 
feparate  the  barytic  fulphate.  The  clear  fluid  was  no* 
wholly  evaporated,  its  dry  refiduum  ignited  in  a  pb- 
tina  crucible,  rc-dillblved,  and  after  being  rendered  fr«> 
by  filtration,  from  the  fiew  adhering  coaly  particles,  1 
lecond  time  evaporated  to  peift^  dryneTs.     It  thus  ^ 

I  forded 


of  Kryolite.  171 

forded  özf  grains  of  dry  carbonate  of  foda,  e^ual  to  36  grains 
t>{  pun ßda.     This  faturated  with  acetic  acid,  cryftallizcd 
^«11  to  acetate  of  foda. 

If  now  from  the  quantity  of  the  foiSl  employed  be  fub- 
SXeA  the  weight  of  alumine  and  foda  obtained,  the  re- 
linder will  give  the  weight  of  the  ingredient  fluoric  acid, 
Icluding,  perhaps,  the  water  of  cryftalJization.  Oae  bun- 
d  parts  of  Krynlitty  therefore,  confift  of, 

Stda 36 

JUmlae 24 

Fluoric  acid,  including  the  water   4.0 
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JL  HE  difcovery  of  a  new  diftinA  earth,  made  by  h 
queliriy  and  which,  from  the  fweet  tafte  it  imparts  to  il 
neutral  combinations,  he  calls  Glucine  (Jwett  eartb)^  wü 
too  important  for  me  to  refrain  from  endeavouring  to  pi^ 
cure  a  portion  of  it,  in  order  to  become  acquainted  vidi 
its  chemical  properties,  by  experiments  of  my  own.  Yct| 
though  upon  the  whole  the  refults  of  my  inquiries  agree 
with  thofe  of  f^auquelin,  I  deem  the  publication  of  mf 
analyfis  not  quite  fuperfluous :  principally,  becaufe  thofc 
chemical  decompofitions,  the  objeft  of  which  is  the  dif- 
cover)  of  a  new,  or  at  prefent  unknown  link  in  the  chain 
of  fubftances  formed  by  nature,  will,  by  the  agreement  of 
the  refults  from  repeated  experiments,  fo  much  the  fooncr 
receive  the  wiihed  for  confirmation, 

a)  One  hundred  grains   of  the  hluiflj^green  heryl  irm 
Siberia  were  moft  finely  pulverized  j  they  acquired  2  grains 
additional  weight  abraded  from  th^ßint -mortar.     I  mixed 
the  powder  with  a  folution  of  250  grains  of  caußicjok^ 
evaporated  the  fluid  in  zßlver  crucible ^  and  expofed  the  dry 
mafs  for  one  hour  to  a  moderate  red-heat.    The  refrige- 

nted 
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i  aiafs  was  white,  with  a  fliaJe  of  green.  On  diiFufion 
Iwt  water,  and  fuperfaturation  with  muriutlc  aüä,  all  of  it 
«3iflblved  clearly.  This  mixture  was  evaporated  in  a  fand- 
l>aih  to  3  moderately  dry  mafs ;  which  exhibited  a  yellow 
^«lour.  When  rediffblved  in  water  and  filtered,  _/i//V«ar 
^arth  was  left  behind  to   the  amount  of  b8i  grains,  after 

trong    ignition:    of  which,  on  fubtrafiing  the    2    grains 
Drn  off  from  the  mortar,  66J  grains  remain. 
h)  The  muriatic  folutlon  was  precipitated  by  means  of 
rbonated   foda;  the    waQicd  precipitate   was  diiTulved  iti 
Iphurii  acid  added  in  a  fmall  excefs  ;  its  fulutiun  was  firfl: 
B  little  concentrated  by  heat,  and  then  by  degrees  combined 
with  diflblvcd  carbonate  of  pot-afh,   fo  long  as  the  earthy 
Town  down  by  ihe   alkali,  would    rediffolve  by  ftirring. 
ihc    ahim    generated  in   this  procefs,    had    not    water 
iDugh  to  continue  in  the  difiolved  (late  ;  it  neccfliirily  dt-      | 
lilted  iti  minute  cryftals,  the  quantity  of  which    I    found 
ircafed  after  the  veffcl  had  Hood  one  night  in  a  diih  hold, 
cold  water.      The  fupernataiit  fluid  when  decanted  and 
ixed  with  the  wafhings  of  the  cr)iU;ine   grains  of  the 
fulphatc  of  aluminc,  or  flower  of  alum  ^  as  it  is  called  in  the     _ 
alum-works,  was  combined  with  a  concentrated  folution  of 
^u-bonate  of  ammoniac;  added   in  tight  times  that  quan- 
tity which  would  have  been  necelTary,  merely  to  produce 
«precipitation.     The  quantity  of  earth  which  at  the  be- 
ginning  was  precipitated,  vifibiy  diminilhed.     After   this  -^ 
^mixture  had  flood  24   hours  in   a  floppercd  veffel,  duringi 
whicK    it  was  frequently   agitated,   1  feparated  by  filtering 
the  fupematant  clear  liquor  from  the  undiffolved    refiduum, 
ukI  kept  it  boiling  in  a  fand-hea-,  until  the  whole  of  the 
earth   which  it  held  in    folution   had  fallen  down;  upon 
which  it  was  colleaed,   edulcorated  and  diicd.     Its  weight 
while  in  the  carbonated  ftatc  amounted  to  27 1  grains  ;  alter 

ignition, 


^ 
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igiiitioii9  or  in  the  bit  ci  pun  glMom^^  it  we^M  14I 
grains«  It  had  all  the  cbaraAeriffic  marks  and  pmycilkH 
defcribed  by  FaufUiUn.  Diflalved  in  fulpburic  add  lal 
cryftallisedy  it  (hooted  into  crTftals  which  leemed  to  be 
doi|bIe  quadrilateral  pyramids  (joined  hafe  Co  bafe)  wiA 
truncated  angles  and  edges. 

€)  iThat  portion  of  earth  which  efcaped  the  fohitioD  lif 
carbonated  ammoniac^  I  diflblved  in  fulfAuric  add»  mixed 
the  lixivium  with  the  aqueous  folution  of  the  above  men- 
tioned granularly  cryftallized  alum»  and  poured  upon  Urn 
mixture  an  over*proportion  of  liquid  cmußic  ibda.  Tk 
precipitate  difappeared  as  foon  as  formed,  leaving  fome 
iron  in  light-brown  flocks;  which  colleded  and  ignited 
weighed  0.80  grains.  But  this  when  again  difllblvcd  in 
muriatic  acidy  left  o.ao  grains  of  filiaous  garth:  fiitfaat 
o.6o  grains. are  the  weight  of  $xjdtdirim  contained  In  this 
foflU. 

J)  The  alkaline  folution  c)  was  neutralized  with  mu- 
riatic  acid,  and  its  alumina  precipitated  by  carbonate  of  focnu 
It  weighed  17  grains  in  the  dry  and  ignited  ftatc.  Ire- 
diflblved  it  in  fulphuric  acid,  and  promoted  the  lye  to  07« 
fialization  by  adding  of  pot-afh  and  evaporation.  When 
the  greatcft  part  of  it  bad  (hooted  in  regular  cryflals,  I 
affufed  upon  the  remainder  a  large  quantity  of  liquid  car- 
bonate of  ammoniac.  After  24  hours  I  feparated  the  am- 
moniacal  fluid  irom  the  aluminous  earth  by  filtration,  and 
reduced  it  to  half  its  volume  by  boiling  in  a  matrafs.  A 
little  of  glucine  depofited,  weighing  |  of  a   grain,   when 

*  However  well  chofen   the  name  glucine  appeared  at  firi^,  it 

would  in  my  opinion  be  better  to  fubftitute  to  it  that  of  berytUnt^ 

which  name  wguld  more  diflinguifh  and  charaAerife  it ;  fince  in 

tbe^//rj0  we  are  now  poflTeJed  of  another  earth,  which  likewife 

givet  a  fweet  tafte  to  the  neutral  falts  formed  by  it. 

ignited. 
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ignited.     This  deducted  from  the  17  grains  of  alun 
tcrmines  the  weight  of  this  laft  at  nSj  grains. 


'7J 


Therefore,  this  pale-bliiifh-grccn  variety  of  the  Siberian 
beryl  has  been  decompofed,  into: 

66.     257 


s:u„  . 

al 

c) 

jHumint 

J) 

GiKimi 

b) 

■1) 

O^ji.fir, 

»    '•) 

■     >4-     751 
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45 

16. 

as 

■s. 

50 

0. 

6» 
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^Although   1  have  performed  the  preceding  analyfis  of 

7I,  foon  after    the    intelligence    recei«d  of  Mr.  Vau- 

s's  difcovery  of  %huint^  contained  in  thsi  folBI ;  yet 

lis  only  now  that  I  publilh   it:  fo  that  1  might  Hippolc 

f  contents  were  unknown  before.      Hence  I  do  not  know 

(on  what  ground  Dr.  Sckauh^  on  giving  an  account  of 

a  very  fkilful  analyfis  of  bery!  *),  could  fay :  that  I  coiw 

diä  the  refults  of  the  analyfis  made  by  VauqueUn. 


I*  Crr/ft Chemilche  Annalen.  iSoi.  Numb.  j.  p.  174/rf. 
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CHEMICAL    EXAMINATION 


EMERALD. 


It  is  owing  to  the  great  refcn.bluice  which  gluciiuhu 
toalumiiie,  in  fcveral  of  its  chemical  properties  and  r^ 
doos,  that  it  has  not  been  difcuvered  at  an  earlier  pctin 
in  thole  two  fpecics  of  ftones,  [he  emerald  anJ  ttr)l,li 
both  of  which  it  li  a  remarkable  co-conilituecic  pait,  I 
O«  the  contrary,  continued  unknown  in  its  combinii 
with  aluoiinc  ;  not  only  in  ihofe  earlier  analyfcs  of  emei^ 
by  BfrimatM,  //iharJ,  BtndL-im,  Heyer^  Hirmann,  Ltwitt^ 
but  »no  to  f'au^iitiim  and  to  myfclf  in  our  firll  experimenll 
W«  Oi»de  upon  that  foflji.  But  no  fooner  had /'dttfti(£t 
di^vcml  that  new  carih  in  the  beryl,  than  the  faguioyl 
H^iij  w«s,  by  the  oryflogiioftic  aifinity  of  beryl  i 
vncnjd,  k«I  to  fufpc<3  fimilar  conllitucnt  parts  in  [be  Itf 
let.  This  new  point  of  view,  indicated  by  HcSj,  \ 
4Mcd  l'jMfatäit  to  fubje^  the  emerald  to  a  fecond  analer« 
Wki  tbc  rcfult  huppily  anlwered  the  expei^tation.  As  lonj 
M  the  »tftcncc  of  any  principle  In  nature  is  unknown,  | 
■Bjroftealte  within  the  reach  of  the  chemift,  and  fc 
tlwAe  bis  tnoft  fcrious  attention ;  while,  on  the  contraij 
mm  4tt  exißcnce  of  fuch  a  principle  is  proved,  we  cinfl| 
Mp  WQikknng,  that  it  has  fo  long  continued  to  be  u 
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*or  the  following  dccompofitlon   I   could   employ  no 
er  epicndd,  but  a  fpecimen  of  a  very  pale-grccn  co- 


I. 

1)  One  hundred  grains  of  light-grttn  tmtrald  were  levi- 
ed in  a  flint-mortar,  by  which  their  weight  increafed 
grains.  The  powtier  of  the  ftone  was  mixed  with  a 
ution  of  250  grains  cii  eaujlk  foda,  and  iiifpiffated  in  a. 
fir-cruciblt ;  upon  which  the  dry  mafs  was  moderately 
nitcd  during  30  minutes. 

i)  When  this  mats  had  cooled,  it  appeared  white,  and 
□uld  not  eafiiy  be  foftencd  in   water.     It   was  faturatej 

excefs  with  muriatic  acid,  which  effeifled  a  thorough  foJu- 
»n  of  a  pale  flraw-yellow  colour.     This  being  evaporated 

»moderate  dryntfs,  and  afrelh  diffufed  in  water,  was 
rown  upon  the  hitrum  in  order  to  coUeft  the  difcngaged 
'tttus  earthy  which  walbcd,  dried  and  ignited,  weighed 
'  grains  after  deducting  the  ik  grains  it  received  from  the 
artar. 

<)  The  muriatic  folution  was  combined  to  fuperfa  Curat  ion 
ith  A[So\ve^caußic  foda  and  boiled.  The  precipitate  was 
an  again  taken  up  by  the  fluid,  excepting  fome  loofe, 
rk  alh-grey  flocks,  which  upon  drying  and  ignition  ex- 
bited  a  light -brown  refidue  weighing  aj  grains.  As  the 
(ering  paper,  upon  which  this  refidue  has  been  coUeded, 
\s  coloured  brownifli,  it  was  extraäed  with  a  little 
ealc  muriatic  acid,  and  the  folution  treated  with  PiuDlan 
uli,  which  produced  a  blue  precipitate  of  iron. 

d)  Upon  (hofe  %\  grains  of  the  brownjfli  rcfiduum  nitric 

ir«ei..  II.  N  acid 
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acid  was  ^uted  and  again  driven  oiF  by  heat ;  after  whid 
z  caujiic  lixivium  was  affufw*d.  This  toolc  up  but  a  lioic^ 
and  the  refiduum,  again  wafhed  and  ignited,  loft  ooi^ 
^  of  a  grain.  The  alkaline  fluid  was  neutralized  with 
nitric  acidj  and  one  half  of  it  cwnbincd  with  acetauihai^ 
the  other  half  with  nitrate  of  ßher.  By  the  lead  a  lenooo- 
yellow,  and  by  the  filver  a  bjown-red  precipitate  was  ob- 
tained. Thus  the  portion  of  Chrome  ingredient  in  cracwU 
was  feparated,  and  obtained  fingly. 

m 

e)  The  brown  rcfiduc  of  d)  was  diflblved  in  murltüt 
acid'y  but  the  folution,  aAed  on  by  a  low  hear,  fbon  coagu- 
lated into  a  jelly-like  fubftance,  owing  to  the ßlicesus  earth 
which  feparated  and  upon  ignition  weighed  grain.  The 
fluid,  freed  frono  this,  was  then  treated  with  a  folution  of 
ftccinate  of  foda.  The  precipitate^  obuined  by  this  means 
when  edulcorated  and  dried  gave  I  grain  of  o»yded  irsn^ 

f)  As  to  the  alkaline  folution  r),  I  mixed  it  with  the 
remaining  fluid  of  e)^  fuperfatu rated  the  mixture  with  mu- 
riatic aeidj  and  precipitated  it  in  an  ebullient  hear  wiih 
carbonated  foda.  The  precipitate  here  obtained,  I  diflblved 
in  fulphuric  acid^  and  after  having  combined  it  with  acetatcJ 
pot-afti  forwarded  it  to  cryftallization.  The  firft  (hootings 
yielded  fuIphaCe  of  alumine  in  pure  cryftals.  But  on  fub- 
fequent  evaporation  fulphate  of  lime  appeared  in  delicate 
seedJes ;  which  in  the  ignited  ftate  weighed  |  of  a  grain, 
equivalent  to  }gr»  of  pure  calcareous  earth.  What  ftill  re- 
mained of  the  fluid  had  now  a  thick  oily  confidence.  Di- 
luted with  a  little  water  and  expofed  to  fpontaneous  crj- 
ftallization,  it  afforded  cryflals :  but  they  had  not  the  re- 
gular form  of  alum. 

g)  This  ill-fhaped  faline  mafs  together  with  the  fulphatcd 
alumiJie  already  obtained,  was  difTolved   in  water,  and  a 

larp 


of  Emerald.  179 

Jarge  quantity  of  liquid  carbortate  of  ammoniac  afFufed: 
upon  which  I  ftoppcred  the  vefTel.  After  it  had  flood  24 
liaurs,  1  feparated  th«  remaining  earth  by  means  of  the 
<iltcr,  difiblved  this  lafi:  again  in  fulphunc  acid,  and  laltly 
«rxtracted  ic  by  adding  a  great  over-proportion  of  carbo- 
»lated  ammoniac,  in  the  r.ianner  ftated  before  *.  When 
»he  earili  had  again  been  feparatcd,  it  Was  a  fccond  time 
iubjefled  to  the  fame  treatment :  after  which  nothing  more 
M'as  taken  up  by  the  ammoniac. 

h")  The  alumiimui  larlh^  was  now  heated  to  rednefs ; 
it  then  amounted  to  JfJ  grains.  On  being  dilTolvcd  in 
lulphurlc  acid,  as  well  as  combined  with  a  little  pot-aib» 
and  evaporated  to  cryftalllzc,  it  yielded  pure  fulphate  of 
alumine, 

i)  From  the  ammoniacal  fluid,  which  had  been  collefled 
from  thofe  reiterated  extrailions,  the  fupcrabundant  alkali 
was  dillilled  oS  in  a  capacious  retort,  until  the  quantity 
ofthc  white  earth,  which  parted  from  the  fluid  in  I  hie  It  flocks, 
no  longer  increaled.  This  earth,  when  elixiviated  ind 
dried  weighed  23!  grains.  After  ignitlo»  its  weight  proved 
tobe  lai grains. 

When  reJiflblved  infalfhuric  adJand  left  to  fpontaneous 
cryftallization,  it  (hooted  by  degrees  into  nbUqur,  quadri- 
lateral double  pyramids,  with  truncated  edges  and  corneis. 
The  facchaiine  tafle  of  thefc  cryflals,  in  conjunQIon  with 
their  other  properties,  fliewed  that  the  bafe  of  this  Uli 
was  gluclne,  the  new  earth  dilcovercd  by  yauquelin  in  the 
Beryl. 

L*  *  The  author  fecms  to  allude  10  Eflay  XCVIII.  tj  page  IJJ. 
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Hence  this  decompofed  Emeraidhas  yielded  as  itscco^ 
ftituent  pans : 


SiliX           .       . 

•  *) 

0 

jilumine  .    • 

.  *) 

Glucim    •     • 

•     i) 

Lime      •     • 

•    /) 

'  Oxyd  of  iron 

.     ') 

Oxy49fchromt  .    J] 


68. 

o. 


50} 


68«    59 


15- 

75 

12. 

• 

50 

0. 

as 

I. 

- 

0. 

30 

98.    30 


The  proportions  of  the  conftituent  parts  of  emtnl^ 
ftated  by  Mr.  Fauquelin^  are : 

SiUx ;    •     •     •  64.    6a 

jflumine 14. 

Glucine •     •  13« 

Lime 2.     56 

Oxyd  of  chrome 3*     5^ 

There  feems  to  be  no  doubt,  but  Mr.  FauqueÜH  had 
opportunity  of  experimenting  on  emeralds  of  a  more  ia« 
tu  rate  green  colour  \  having  educed  a  much  greater  qsan« 
tity  of  chromic  oxyd  than  I  could  obtain.  But,  if  r  #«• 
quelin  has  found  no  iron,  and  for  this  reafon  will  not  ad- 
mit it  as  a  conftituent  part  of  emerald,  my  experience 
proves  the  contrary.  For,  bcfides  that  I  have  alway« 
obtained  oxyded  iron   from  emeralds,  on  repeated  dcconif 

pofitions  of  this  foflxl  in   the   way  juft  now  explained,  J 

hare 


1 
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ire  found  even  the  mere  digcflion  with  acids  fufiicient  for 
tracing  its  ferrugincous  portion. 

One  hundred  grains  of  pulvcrJÄcd   emerald   were  ex- 
fed  to  a  continued  digeftion  of  muriatic  add^  to  which 
er  fomc  time  a  little  of  the  nitric  was  added.     The  fil- 
ed pale,  flraw-yellow  coloured  fluid  was  fuperfatu rated 
dl  caußie  ammoniac.     Oxyd  of  iron  fcparated  in  loofc, 
own   flocfcj,    weighing    o.öo   grains'.       To   difcovcr 
Mthcr   any  portion   o(   chronic  was  mixed    with    it,  I 
enched  it  with  nitric  acid,  evaporated   the  niixinre  to 
jrnefs,  digeiled  it  with  a  cauftic  alkaline  lye,  and  Tub. 
quently  to   its  dilution  feparated  at  bft  the  oxyded  iron, 
'  means  of  the  filter.     The  alkaline    fluid    was  colour. 
B.     It  was    neutralized   with  nitric  acid,    and,  divided 
to  three  portions,  treated  with   folutions  of  nitiated   fil- 
(r,    nitrated   mercury,    and  nitrated   lead.      But   in  no 
ftante  either  any  change    or   any   lurbidnefs   was  pro- 
ccd.     When  after  this  I  proceeded  to   the    farther  de- 
mpofition  of   the   emerald   thus  extradted,  in    order  to 
buin    its    iiigfxidient     glucine,    it     yielded,    befides     the 
hromic  foriiQn,  another  flight  «quantity  of  oxyd  of  iron. 

*  ^^rt :    Has  ihc    muriaiic  acid    "fed    in    this  procefs  Iwen 
itfelf  zMln\y  frte /fta  ira»P     As  it  is  well  known  to  be  a  difli. 
cuU  mailer  iü  obtain  il  in  ihul   date. —  One  Ihould  fuppofe  the 
celebrated  aulhor  has  nol  »verlooked  this  eirciimftance.— Perhaps 
there  exifted  an  accldfntal   difference  in  the  fpecimens  examined 
fay  Kiafrtib   and   ^auqurlin.     1 1iii   remark  might   (erve  as  a  ge- 
neral rule  :  olherivife  there   will  be  no   end  of  difpiucs,  no   cer. 
tainly  obtained.     Btit  if  Tuch  accidental  dllfcrenccs  are  attended 
loand  noted  down,  il  will  be  eaiy   lo  undcriland  why  dilferent 
«nalyfes  of   ihe   fame    fubllance    by    different    pcrfons,    though 

H^Mk  with  equal  Ikill  and  equal  exaftnefs,  may  give  different  re. 

HkHt*,  andyei  be  bU  of  them  in  fome  manner  correft.—Tranll. 

[      l82      ] 
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KL1NGST0NE*\. 


FIRST  SECTION. 

Although  by  the  aaive  indu%  of  Naturalißs, 
who  have  impofed  upon  thcmfelves  the  taflk  of  the  chemical 
invcftigaticn  of  mineral  fubftances,  the  limits  of  our  know- 
ledge in  this  branch  of  natural  fcience  have  of  late  been 
uncommonly  enlarged ;  yet  it  ftill  prefents  a  great  num- 
ber of  chafms,  more  cfpccially  vi'ith  refpccl  to  the  common 
fpccies  of  ftoncs  and  rocks:  notwithftanding  that  ache- 
mica)  knowledge  of  them,  whether  with  regard  to  fcieiice 
in  general,  or  with  regard  to  the  particular  utility  and  ad- 


•  Read  in  the  Royal  Academy  of  Sciences  at  Berlin,  25th  J unf} 
j8oi. 

t  The  tranflator  lias  not  met  with  any  appellation  adopted  for 
it  by  Englifli  mineralogifls  j  lie,  therefore,  thought  it  proper  to 
preferve  the  German :  as  hkndey  quarz,  nvacke^  See,  are  ufc<l. 
The  word  kling-flein  imports  a  founding  fione.  That  the  prf« 
fent  foffil  is  called  fo  from  its  property  of  giving  a  found  on  being 
ftruck  we  are  told  by  the  author  himfelf.  Thofc  who  arc  fond 
of  a  terminology  derived  from  the  Greek,  may  call  it  EMte 
or  echodolite,  from  ^,\;#$  Jound^  qx  nx»*^ns /wnding  orfoncreuty  and 
xi^ts  ftone. — Tranll. 

vantage 
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which  it  may  be  c.ip::b]e  of  ajforiliiig,  cannot  b 
Equally  important  an<l   vnluable,  as   the 
:c  coftly  and  fciici-r  iuffils. 

ie  following  chemical  decompofition  of  rhe  Kitng-ßine^ 
conftirute'i  the  principal  mafs  uf  th^  fcbißife  porphyiy 

ihyr-lchiefer)  or  better  of  the  KJitsJ/one  porphyry, 
icw   (hat  alfo  the  e\.inilnation  of  common  vji-X  daily 

IJng  ftones  may   lead  to  unexpe<£led  and  int^rcltin^ 


e  fchiftofu-pcrphyry  is  a  fpecics  of  ilonc,  which,  not- 
landing  ihiit  it  fo  frequently  occurs  and  even  in  mäll'cs 
ng  entire  moitnuins  and  rocks,  yet  was  doomed  by  a 
ar  fdtc  long  to  continue  to  be  difregarde-J,  unlcilown 
infuundcd  with  other  Uones. 

le  firft  dcnominaiioti,  under  which  it  has  hc:n  ad* 
I  in  oryaognoftic  treatLfes,  is  that  of  Hornfrhiifer 
\-ßate).  However,  this  name  dues  rot  excliifively 
j;  to  it  J  for  whicli  reiifon,  varigus  authors  denote  by 
ime  name  fcvcral  different  fjicLies  of  ftones.  This 
denomination  fcems  to  have  been  occafiuiicd  by 
tümermus  ßßiüi  of  lyälUrlus ;  though  it  is  obvious 
the  defcription  which  he  has  given  of  his  corncus 
that  he  did  r.ot  mean  to  (ignify  by  that  name  ouf 
lie-porphyry,  which,  as  it  fcems,  he  did  not  know} 
^  HambUndfcblefcr  {^Hornblende-ßate  by  Klrwan). 


^ 


)ther  authors,  as  Sdjvt,  Fnbtr^  receive  under  thi&  name^ 
.etimes  difTtrent  varieties  of  the  Thonfcbufcr  (trrgU. 
jte)    and    fomccimc:    Gli/nmrrfihitßr    [rnhMeaut 
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The  firft  ory£loIogift  who  has  awakened  the  attendfli 
of  naturalifts  to  the  rchiftofe-porphjriy,  and  given  of  it  a 
accurate  defcription  was  Mr.  Charpenti^^  in  his  MntrA» 
gical  Geography  of  the  Ele£foral  Dominions  of  Saxony,  At 
the  fame  time  he  gave  to  it  excluftvoly  the  name  of  H<xb- 
ilate,  in  which  he  was  followed  by  moft  of  the  Gcnaa 
mineralogifts.  But  Werner  thought  otherwife.  He  kft 
this  name  at  firft  to  that  fpecies  of  ftone,  which  afterwai4 
has  been  called  Kief  elf  chief  er  {ßücesus  flate)  and  denomi- 
nated that  which  is  the  fubjed  of  the  prefent  eflay,  fcbj/hfi' 
porphyry^  in  order  to  diftinguiffa  it  as  a  peculiar  fpecies  of 
porphyry.  In  fa£l,  it  exhibits  the  mineralogical  chara&r 
of  porphyry ;  as  it  principally  confifts  of  an  bomogeums^ 
bard,  ßUceous  and  argillaceous  aggregate,  in  which,  thougli 
but  fparingly,  and  fingly^  are  interfperfed  fmall  lameUs  tf 
feldfpar^  beßdes  minute  grains  of  Hornbltnde  \  yet  at  the 
fame  time  it  is  diftinguifhed  from  the  common  fpecies  of 
porphyry,  by  its  grofs-ßaty  fra^ure.^^But  fuice  to  the 
principal  mafs  of  this  ftone  the  name  of  Kling^ein  [fnai* 
tngßone)  has  been  given,  becaufe  its  larger  plates,  when 
llruck,  give  2,  found  almoft  metallic  ;  it  feems  that  the  name 
of  Kling  ft  ein  pcrphyr  {kling ft  one  porphyry)  would  be  more 
charaöeriftic  and  more  conformable  to  analogy. 

From  this  fhort  hiftorlcal  account  it  may  fufEciently  be 
fteii,  what  great  uncertainty  and  want  of  accuracy  has  even 
of  late  prevailed  in  the  geological  knowledge  of  the  moun- 
tainous part  of  the  globe.  For  this  reafon,  the  editor  of 
the  Magazine  for  the  Natural  Hißory  of  Swijferlani  has 
highly  merited  the  thanks  of  the  public  fo(  having  oco 
(ioned,  by  means  of  a  prize  queftion,  that  this  intricate 
fubjecä  has  been  inveftigated  by  two  learned  mineralogilb 
Karßen  and  Foigt^  and   correftly  explained  in  their  two 

•  papers, 
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papers,  crowned  wiih  the  prize :  Oa  ürgiUatffus  fchlßu>, 
n^ßatty  and  on  iVakt*  . 


The   Llingftone-porphyry   belongs    to   that   divifion  of 
»»ouniains,  which  by  moJern  gcologifts  are  clafTeil  with  the 
Tt^ap-meumaini\.      In  Germany   tt  breaks  chu-fly,  in  the 
middle  mountains  of  Bihtmia,  in    Ufper    Laj'atia,  and  in 
«he  diftriit  of  Fulda.    It  does  not  form  coherent  ranges 
of  mountains,  but    aiwavs   only  detached   inafies  of  rocks 
and    infu'atcd  mountains,  commonly  on  tiie  fide  of  fimilar 
fcafaltic  mountains.     It  belongs  to  the   moft  durable  laxa, 
Md  refifts  the  withering  in  aa  eminent  degree.     Only  on 
"s  Carface  fome  decay  takes  place,  by  whii-h  it  acquires  a 
pale   clayey  cruft,  the   fmoothnefs   ol   which   renders  the 
»fcenfion  on  klingflone  porphyry  mountains  fomewhat  un- 
«fe.     Some  of  thefe  mounurns,  though  but  fparingly  co- 
vered with  fertile  foil,  are  ncvcrtheicfs  well  invcfted  with 
plants  and  forett-trces,  as  for  inflance  the  Dannirßerg  near 
Maiefchau,  and  the  Schtoßbirg  near  I'oplitz.      But  moft 
frequently  the    kliiigftone-poryhyry  occurs   in  the  fhape  of 
clifls  which  are  dcntated  in  a  grotefque  manner,  from  the 
uneqiuil,  mollly  vertical  feparations  into  large  plates  and 
ill-formed  pillars.     Examples  uf  fuch  grotefQue  rocks  are : 


aiin   Tiir  die   Naturkunde    Hclveüein,  by  Dr.   USpfner. 
1788,  Vul.  III.  page  ifig, /ff. 

t  In  the  Cerinan :  Trapp-formaiion.  This  esprclTion  ii  now, 
KCOrding  la  Emmerling,  by  the  lateH  German  mineralogies  ufed 

flB  fignily  all  mouniains  couKituted  ofgrü-ißtin,  amygdaUid,  fcbif. 

W^*frf  »',':•  Ji  ia/aliesMA  \ht\i/aljaräinaic  Jpcdet.     All  ihele  are 

\tll\tATra^-gthirge,  fincc  thufc  faxa  not  only  occur  in  mountain! 

mflS  the  fame  kind,  but  alfo  very  much  agree  in  \.he\T  geagnoßic 
Mlattoni ;  fo  that  evidently  they  are  of  the  fame  formation.— 
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tht  Bilwr'^ein  nczx  Bilin,  and  the  Engelbaus-B^rg  noitk 
from  Carlfbad. 

'To  complete  the  hiftory  of  this  ftone,  I  muft  bnefl7  no- 
tice an  opinion  which  of  late  has  been  in  vogtie  and  eita 
now  feems  to  have  its  abettors.  I  mean,  that  the  iding- 
ftone-porphyry,  as  well  as  thebafalc,  the  amygdaloid  {M» 
4ilßein)  and  other  trap-mountains  have  been  confidered  is 
%Klcanic  productions,  or  lavät.  It  does  not  belong  to  tk 
objeifl  of  the  prcfent  inquiry,  to  repeat  and  to  ezamiix» 
what  on  both  fides  of  the  queftion  has  been  argued,  aol 
fomctimes  with  violence  difputed.  1  (hall  only  mentk»» 
that  in  the  fcveral  attentive  infpeöions,  with  which  I  a- 
amined  in  the  middle  mountains  of  Bohemia  the  fites  of 
bafalt  and  kli:igflone-porphyry,  I  could  not  difcover  an/ 
the  leaft  veftige  of  a  crater  or  other  figns  of  a  volcinic 
nature :  no  more  than  any  other  unprejudiced  obferver 
would  have  been  able  to  find. 

To  thefe  fhort  geopjnoflic  remarks  I  (hall  now  add 
the  defcription  of  the  external  characters  of  the  mafs,  whick 
chiefly  coiiilitULes  the  klingftone-porphyry. 

The  colour  of  the  klinijflone  is  ^'vv,  now  and  thcT.  a 
little  inclining  to  tiie  green.  It  occurs  only  mnßivi*  It 
has  a  fine  grain,  an  uneven,  coarfc-fplinteryyr^<r?tfr^,  2nd 
burfts  into  thick-flaty  fragments.  The  edges  of  its  ihin- 
fplintery  fragments  are  tranfparent.  It  is  pretty  hard  and 
at  the  fame  time  confiderably  tenacious.  When  trituritvd 
it  yields  a  light-grey  powder. 

Its  fpecific  gravity  is  2.575. 

The  lamellx  of  a  greyirh-white,  ftrongly  fplendent  fcld- 
fpar,  which  are  interfpcrfcd  in  its  fubllance,  together  with 

I  the 


:  very  minute  cryflals  of 
;  character  of  porpliyry. 
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a)  The  klingflüne,  in  fmall  fragments  which  had  pre- 
Dufiy  been  freed  to  the  iitmoft  from  the  hicerfperfed  fcld- 
ir  anJ  hornblende,  (in  this  ftate  it  has  been  employed 
all  the  following  experiments)  loft  three  per  ant.  of 
eight  by  ignition,  during  lialf  an  hour.  Its  greenifli- 
ey  colour  pafled  into  a  lighter  white-grey;  but  it  has 
Rered  no  other  change. 

i)  When  cxpofcd  to  the  vehement  and  continued  heat 
'  the  porcelain  furnace,  the  klingftone  melts  to  a  com- 
£i  glafs,    both  in   the  clay,    and   in   the  charcoal-cni- 


II. 


a)  One 


:  hundred  grains  of  finely  powdered  klingftone 
rre  mixed  with  a  caußtc  lye,  containing  250  grains  of 
C-aih,  then  infpifiäted  and  ignited  in  a  fiivtr  erue'thie, 
he  mixture  acquired  at  firft  a  bl;icki(h  colour,  which 
ain  gradually  difappeared.  The  ignited  mafs  was  greeniih, 
d  fo  was  the  water  with  which  '  fofiened  it.  Muriatic 
\d  added  to  fupcrfaturation  diiTolved  the  whole  of  it  and 


I 


■  See  ElTay  1.  of  this  work,  pag,  i. 


dearly. 
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ckarif.  The  muriatic  Ibliitim  Ukewile  afinaed  i  \ 
cokwr ;  but  which  on  evapontioii  tnmed  jpeDoi 
ivf^  evBponited  mafs  was  rcdiKdved  in  water  iflp 
with  a  little  muriatic  acid,  and  iSb/cßBitmu  mrA  i 
by  filtcffiog.  k  weighed  57^  giains  when  «if 
^[nitcd* 

i)  The  muriatic  fluid  I  precipitated  hf  amßk 
niac  and  collefied  on  the  filter  the  produced  li^J 
precipitate.  To  the  reonuning  fluid,  ol^  which  I  i 
tralized  the  predominant  ammoniac  whh  nmria 
I  added  §xmlaie  §f  fvt^mjk.  A  flight  precipitate  c 
of  oxalate  of  lime  enfued,  which  colleäeJ  and 
to  a  flxoog  red-he^  left  2i  grains  offmn  calcarnm 


€)  The  dratneJ  light-brown  prtcipitaie  ki)  wiS 
a  boiling  firiution  of  poC-afli.  It  ibon  was  taken  1 
if^  a'Tcfiduum  in  bbckifli-brown  flocks,  which  I 
on  the  filter.  The  c-ear  foludon,  when  fupei 
u'ith  muriatic  acid  aixi  precipitated  with  carhsns 
moniac,  yielded  aluminous  eartb:  which,  when  < 
Ignited,  weighed  23I  grains;  and,  when  comhii 
SLlpburic  acid  and  pot-afii,  yielded  pure  lulp hat 
m\ut. 

^}  The  rcfidue,  left  undiflbivcd  hjf  ^he  lixiviu 
aib,  afforded  with  muriatic  acid  a  yellow  tin^ui 
folution  was  put  in  a  perfed  fiate  of  neutralizai 
treated  with  fuccimMte  -.»'f^da^  and  the  precipitated 
of  iron  coUcdcd  and  ignited.  The  exyd  9/  irm 
amounted  to  3^  grains. 

i\  What  remained  of  thi<  ycl!s/w  fluid  d'j  was 
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ftcbonate  of  ammoniac.  This  alkali  threw  dawa 
r  finall  portion  of  a  ycUowilh-wIiite  earth,  which 
1  black  after  ignition  and  weighed  i  grain.  Sy 
fome  drops  of  muriatic  acid,  and  fubfequent 
11  with  fulphuric  acid,  it  yielded  fulphate  of 
nc.  That  fmail  portion  which  remained  of  it,  being 
mblned  with  ammoniac,  then  evaporated  and  ignited, 
'l  an  oxyd  of  manganefe  behind,  which  imparted  a  clear 
ncthyft-colour  to  melting  phofphotic  acid.  The  men- 
oncd  i  of  a  grain  may  be  eftimated  at  j  grain  of  /imw  and 
grain  of  sxydid  nian^anrß. 

The  prefence  of  manganefe  in  kllngftone  is  indicated 
Vcn  by  thi;  blick  and  brown  deiidritical  delineations, 
'hich  fomctimes  r.re  feeii  on  the  fmoolh  furfaces  of  ibc 
irgc  plates  or  tables  formed  by  the  fpontaneus  dlffifirns  of 
:ie  Llijigftwne  porphvry. 


Finding,  that  the  Tum  of  the  produt^ls,  obtained  in  this 
ecompofition,  was  by  &r  too  fliort  of  the  Weight  eni. 
loyed  of  the  fofGl,  and  thus  (hewed  that  another  con- 
ituent  part  was  to  be  fought  for,  I  made  ths  following  cx.- 
erimcnt. 


a)  Vpon  three  humlrej  gn'ms  of  finely  triturated  kling- 
;one  I  poured,  in  a  retort,  600  grains  of  fulphuric  acid 
Dutcd  withan  equal  quantity  of  water ;  digefted  the  whole 
or  a  whilf,  and  diftilled  the  fluid  over  to  moderate  dr?- 
icfs.  The  fluid  in  the  receiver  was  poured  back  upon  the 
eliduum,  a  fecond  time  digefted  and  again  abftraSed  by 
didiUation 


190  C.  Examination 

diftillation.  The  mafs  left  in  the  veflel  wais  then  foftfrei 
hj  means  of  boiling  water,  the  flaid  filtered  off',  the  refidoe 
on  the  paper,  elixiviated,  dried  and  ignited.  It  weigM 
ftill  258  grains.  As  the  mertly  filiceous  part  would  hm 
given  no  more  than  lyii  grains;  it  was  evident  that  die 
itilphuric  acid  had  been  incapable  of  eifeding  a  thoroook 
decompofition  of  the  ilone :  as  alfo  could  well  be  inferrd 
even  from  the  little  change  undergone  by  the  refidue. 

b)  On  reducing,  by  evaporation,  the  fulphuric  folutioDi 
there  appeared  io|  grains  of  fulphated  iime  in  thin  needles; 
which  being  removed,  I  continued  to  evaporate  the  faline 
fluid,  with  a  gentle  heat',  to  the  point  of  cryftallization. 
But  the  cryftals  formed  upon  cooling,  were  unlike  the 
regular  cryftals  of  alum. 

c)  Thofe  cryftals,  therefore,  I  diflolved  in  water,  mixed 
the  folution  with  the  liquor  that   remained  on  their  cry- 

flallization,  and  precipitated  the  mixture  with  caujil:  amm> 
ftiac.  When  the  light-brown  precipitate  had  been  filtered 
ofF,  I  evaporatfJ  the  clear  liquor  to  a  dry  fait.  This  wäs 
afterwards  cxpol'cd  to  a  heat  of  fo  moderate  a  degree,  that 
the  fulphate  of  ammoniac  was  enabled  to  volatilize  flowly 
in  thick  vapours.  A  fixed  fait  of  22  grains  weight,  re- 
mained behind  ;  which  foon  (hewed  to  heßilphate  ofjoda. 

Thus  I  have  learned  from  this  refult,  thsktßda  is  aco- 
conftituent  part  in  klingftone :  a  difcovery  which  is  more 
remarkable  on  the  confideratlon,  that  this  (lone  forms 
entire  mountains  in  Germany ;  whereas  kryoliie  the  fird 
ftony  foiEl,  in  whofe  mixture  I  have  detefted  the  prefencc 
of  foda,  is  with  us  but  a  foreign  rarity. 

However, 


.jflone  were  mixed, 
.{.ill'nud  nhraU  efia- 
vcflclexporcd  firÄ  xai 
lint  gradually  ratfcd  ot'j 
iiico  7.  thiclci(h  fufion  ud  * 
ice  was  over  aivJ  the  hcu 
,  ihere  arofc,  on  uncovering 
«king  (lufs  fome  thick,  whire 
xu  indication  that  the  foda  wu 
Fw   this    reafon    1    direilly  re- 


I  the  mzh  was  palc-bluilh,  porout 
,  and  Cdfily  pulvcrizable.  When 
md  treated  with  muriatic  ccid  it  dif- 
ing  a  clear,  yellow  fluid.  Thisfolu- 
IB  a  porcelain  diflt  placed  upon  a  tand- 
e  gradually  combined  witb  a^  much 
Uatid  as  was  ncccflary  ;  not  only  to  pre- 
:ic  earth  in  the  {tatc  of  fulphatcd  bar)tes, 
fame  aciJ,  after  the  total  expulfion  of 
tinucd  notably  predominant  in  the  fluid. 


t)  Having 
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€)  Htiring  rediiced  the  fidine  mals  to  a  modence 
I  tpih  diffbled  it  in  water  %  (eparated  the  fedimcnt, 
'  confifted  of  the  generated  fiilphate  of  barftet  and  the; 
eeoiii  ingredient  in  the  ftone,  by  means  of  the  filter ; 
fttmated  the  dear  fluid  with  ammoniac.  The  piedpÜ 
obtained  \vas  filtered  oflT,  the  neittraliaed  liquor  evapofiiJ| 
to  diynefs,  and  upon  this  kept,  in  a  poicelata  veflU,  tii 
modwatfly  intenfe  heat,  until  kll  the  fiilphate  of; 
was  gone  oflT.  The  rema!ning.fi|[ed  portion,  when  difloli 
m  water  and  crTftallised,  proved  to  be  fmrtfmlpbtai 
This  was  afirefli  diflblved,  and  dbcompoTed  with  ^Mtt 
Urffis  I  upon  which  the  predpi'.ated  barjrtic  fulphate  wm 
ftparated  by  filtration,  die  filtered  dear  .fluid  evqwntd, 
and  the  dry  acetate  of  focbt  heated  to  redneis  in  a  phtiia 
crucible.  The  coaly  refidue  «gave,  by  (blution  in  wittr 
and  filtration,  a  clear,  colourlefs  lixivium,-  which  «poa 
evaporation  to  ficcity  left  14  grains  of  dry  carbonate  d 
Ibda,  in  which  the  portion  of  fun  fiia  makes  8^  gnioir 
This,  when  neutralized  with  nitric  add,  fliooted  eatirdf 
into  rhomboidal  cryftals  of  nitrated  foda. 

* 
Yet,  it  may  be  fairly  fuppofed,  that,  in  the  natural 
compofition  of  klingftone,  the  foda  exifts  in  a  finnewhat 
greater  proportion  than  is  indicated  by  the  quantity  (^ 
tained.  For,  befides  that  in  general  fbme  lofs  is  unavoid* 
able  in  the  different  operations,  I  think  that  already  at 
the  ignition  of  the  barytes  a  certain  portion  of  the  foda  is 
^Volatilized  :  which  to  fuppofe  I  am  induced  by  the  vapours, 
which,  as  I  have  mentioned  before,  vifibly  efcapcd  in  a 
filamentous  form  on  removing  the  lid  of  the  veflel. 

After  this  prclin^inary  remark  I  now   return  to  the  rc- 
fiilu  from   thf:  analyfis  of  ilingJionc.^Thcky  then,  give 

lb 


of  Klingßone,  19 

onflitucnt  pans  and  their  proportions  in  tlte  huijrri 


.  II.  a) 


.  b)  I.  2S  ( 
e)  0.  50  5 
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lie  refleding  Natural  I'hiloropher  will  know,  without 
jggciling  ii,  how  to  appreciate  the  value  of  this  dit- 
ryoFthe  prefence  of  foda,  as  a  conftituent  part,  in 
ne  which  occurs  in  mafles  of  the  fize  of  entire  moun- 
.  It  opens  to  him  a  new  view,  and  leads  him  a 
ftep  farther  in  his  geological  inquiries.  We  now 
hat  there  is  no  longer  any  occafion  for  the  theory 
:rto  prevailing,  according  to  which  it  was  imagined 
nary  to  cor.fider  ail  the  foda,  which  in  nature  occurs 
r  in  n/r/f,  that  is  uiicombined,  or  in  the  earbsnated 
,  as  an  eiluii  arifing  fa.m  a  decompofition  of  rock-fah, 
f  fea-falt,  or  of  that  from  faJinc  fprings,  fuppofed  to 
been  carried  on  by  nature,  and  to  have  taken  place  iil 
iknown  manner. 


he  klingftone  employed  in  the  preceding  experiments 
leen  knocked  off  from  the  Donnerßiergf,  near  MilUfchau^ 
ligheft  of  the  middle  mountains  in  Bohemia.  The 
le  mafs  of  this  majeftic  cone,  which  \'i  above  twa  thou- 
fivc  hundred  feet  high,  and  from  the  fummit  of  which 
liäurefque  fields  of  Bohemia,  extending  to  many  fquare 
DL,  11.  o  miles 
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CHEMICAL   EXAMINATION 


BASALT* 


(Figurate  trap  by  Kirwan.) 


f  ITH  the  kl ingftone- porphyry,  in  a  geognoftic  view, 
I  immedialely  conncÖed  the  bafalt ;  the  fancied  volcaait 
gin  of  which  has  given  rife  to  the  moft  violent  contro- 
ify,  that  ever  was  carried  on  concerning  a  gcognoftic 
IbjeA.  Already  jfgrlcola  has  conlidered  bafalt,  which 
Buft  not  be  confounded  with  the  bafanites  of  the  ancients, 
U  a  fufed  lava,  which  during  its  fixation  or  congealing  acce- 
lerated by  a  rapid  eooling  has  affumed  that  cryftallic  co- 
lumnar form,  which  fo  Itrikingly  charafterizes  this  ßone. 
This  opinion,  as  is  well  known,  has  been  revived  towards 
the  end  of  the  laft  century  by  Guetrard,  Ferbtr,  Raffe, 
Btroidingin,  and  fcveral  others  ftill  living,  celebrated  mine- 
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f alogifls ;  and  has,  from  that  time,  under  variou  i 
cations,  been  zealoufly  defended  againft  thofe,  who< 
its  rormaCioii  in  the  humiil  luay. 

On  confidering  ihc  very  great  external  refen^Iii 
balah,  to  the  compafl  lava,  there  is,  perhaps,  Id's 
wonder,  that  this  recently  revived  hypothefisof  the 
origin  of  bafalt  has  been  let  forth  as  a  decided  tnidi, 
the  greater  number  of  geologiflsj  and  that  every  i 
extinguished  craters^  have  been  thought  to  be  foand. 

At  prefent,  however,  it  feems,  this   iltufion  gn^ 

lofes  ground,  and   the  Hronger  arguments   leTulüng 
an  unprejudiced  obfervation  of  nature,  which  fo  evid« 
prove  the  formation  of  bafalt  in  the  humid  war,  arc 
willingly,  tiilencd  to. 


Inftead  of  taking  the  bafalc  for  lava,  and  deriving 
columnar  fonn  from  a  ayHallJzation  ciTcäed  by  üfc, 
\tM  Jiithcrt»  done,  the    rcvcrfe  is  now,  on  clofer  eaair 
mtion,  found  to   be    the  cafe:  viz,  that   rather  tfi( 
itfelf  with  its  kindred    fpecies  of  trap  is  the  very  iiaien4 
which  the  more  known  volcanos  ejc^  changed  to  a  mfl 
lava. 

On  examining  the  refrigerated  currents  of  lav»,  we  6™ 
under  the  uppcrmoft  frothy  cruft,  the  more  compiä  Urt 
more  or  !cfs  porous,  but  the  lowermwft  llraiura  perfcÄlf 
compa^l  without  any  air-holes.  It  would  often  bediffic''* 
to  diflinguifh  this  iaft  from  the  crude,  not  volcaniz«! 
original  bafalt,  were  it  not  from  the  local  fituation  wl"™ 
charaavrizcs  it  as  a  real  lava  ;  though  human  art  lui  ^ 
yet  fucceeded  in  efpying  the  fccret  means  which 
employs  to  foftcn  the  bafalt  by  volcanic  ürc  to  a  paftcl' 


i'fiiT>tr-,  acn^  is  fo^  a  't'"'^-«t  tk^  ifcer  ODoSi^  bo 
uk  of  IIS  karing  beo  »3cd  npoo  by  fire  «aaios.— 
be  CDCteäare  **"*  frlp^ar  frin-'fttr*  ^  lac-lCfjiof  prin- 
ple,  fau,  sleaft,  dc*  yet  reached  ts  any  fai^dccRc  of 

.-: :  T«Ter,  it  b  BddMT  d>e  objcÄ  rf  tfcis  cty,  noc  wOI 
.  :EJa  peiBtit  aw  to  aazr  imo  a  doticf  iarcfiiEatxK)  of 
lis  copumtrfy,  wfakh  b  «{ajltj  inietcfe^  both  to  » 
ralf^i»/  and  pagmßk  ricw."  For  Ak  reafcn  1  only  flail 
eclsre,  ifatt  &OB  tbe  re&ks  of  nj  own  aibfcrtratiocs  nude 
a  Inlakic  conatries  I  im  fi^  ooorioced,  tbu  nitm  k» 
iTodoced  fas&li  in  the  faoaül  waij. 

The  ^xximen  of  la&h,  enaplor«!  to  this  unlrfis.  fa» 
seen  bnAra  off  fraoi  that  perpendicubr  sod  coM&l  bi&ltic 
fnlfatr,  wbicb  is  expofed  to  the  dar  on  the'  top  of  the  Ha- 
fr^itrgf  that  niofl  hexatiial  and  moA  imeivfiiilg  of  the 
baÜllJc  moonraim  of  BohemLa,  near  KUfftj^  in  the  «idiuty 
of  Uhchrmn.  This  boialt,  as  to  its  intenot  patl$i  ap- 
pears to  the  naked  eve  To  pure  and  boraogcooas,  that  i»  a 
nüneralogical  fenfe  it  Orighc  without  imprapnciy  be  coi^ 
fidetcd  3S  3  fpecies  of  a  fioaple  flonc ;  thou^  to  tbe  BtiEt 
(eaic  it  i>  D6t  Fcally  fo,  but  is  a  aaSi  imm»*f^f  min^el 
with  fpeckles  of  bornblcikde.  It  is  but  KXttaatAf  feUooi, 
■bat  it  coi)tüaf  minute  gntins  of  olirioe.  1b  tbe  frcA  liao> 
lure  thK  hibJt  is  darit  Uuüb-bbck,  ftnogljr  gbttetio^ 
pctieäly  cxxnpaä,  burfling  into  iodeteraünalc  «agohr 
fragments,  opake,  hard,  and  difficult  to  be  boift.  la  (g^ 
cificgrariiy  b:  3.065. 


I. 


final]  fragments  of  bafält  were  cxpofej  ibr  balf 

a  laihei  ftroog  rcd-beiL     Tbe  )o&  of  vci^bt 

03  «^ 
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untimfirmit.    The  colour  was  rendered  Üghceidl 
dk  matt  man  jieliÜng  to  the  peftle. 

i)  BtSHtf  whenexpofed  in  an  ordinary  clay-cnicib!eB' 

the  fire  of  the  porcelain   furnace,  fufed   into  a  compfi 

'  Uack-browni  and  in  thin  fplinters  tranfparent  glif^-la 

.   a  crucible  ipade  of  rctni-induratnl  Aeatites   (Sp*eiflmyt 

lUceirift!  entered  into  ^  thin  fufion.     Pan  of  it  infmuiicd 

itfelf  into  die  clefts  produced  in  iheßeatttes;  but  the  nt 

%  found  cryftalUzed   in  b.-cwn^  fbining,  on  the  fuHact 

i  cellutarl)'  concreted  lamellx. — In  the  chartcol 

'crucible  it  faai  been   converted   into  a   grey,  dull^  ixt^ 

JKWOU^  nufi,  inlaid  with  abundant  grains  of 


II. 

In  dw  cbenuctl  decompolition  of  bafait  my  principndd»-  \ 
fign  was  to  alcettiin  whether  this  Hone,  being  geognofti- 
cally  allied  with  the  Itlingftone-pirphyry,  like  this  kit, 
contains  foda  as  a  conftituent  part. 

For  this  puipofe  ant  bundrtd  grains  of  levigated  haUt 
were  mixed  with  400  grains  of  nttretid  bgrytet,  and  tretto! 
in  the  fame  manner  as  has  been  fiilly  expUined  in  ibe 
preceding  eflky,  z  fed.  N.  IV.  on  the  decontpoSdoo  of 
klingftone  by  barytes.  I  obtained  in  this  experiment  4| 
grains  of  dry  carbonated  feda,  e^iul  to  2.60  grain*  (tf/w 


HI. 

The  other  ccmAitHent  paru  I  obtained  in  the  fetlov- 
iag.wa;. 


«;  HiM 


/»)  Hutidreä  grains  of  pulverized  bafalt  were  ignited, 
r  two  hours  with  400  grains  of  carbonated  foda,  in  a 
rcelain-cnicible,  at  a  degree  of  heat  at  which  the  mix- 
re  would  not  fufe.  It  coalefced  into  a  moderately  hard 
»ni-yellow  mafs,  which  being  powdered,  and  foflencd 
I  water,  was  neutralized  with  muriatic  acid,  then  a  little 
iperfaturated  with  nitric  acid,  and  evaporated  to  drynefs. 
The  dry  mafs,  which  now  had  a  faffron-t^eJlow  colour, 
ras  difFufed  in  water  a  little  acidulated  with  muriatic  acid, 
nd  after  a  fhort  digcftion  filtered.  The  filictous  earfi 
:h  on  the  paper  weighed  after  ignition  +4!  grains. 


k)  The  muriatic  folution  fufficicntly  diluted  with  water, 
•as  precipitated,  at  a  temperature  of  212' Far.  by  means 
f  carbonated  foda.  The  drained  precipitate  was  digeÜed 
■ith  a  lixivium  of  caußic  foda,  and  the  dark-brown  re- 
duum  feparated  by  filtration.  The  alkaline  fluid,  when 
Miibined  with  muriatic  acid  added  in  a  fmall  excefs,  wai 
reeipiiated  with  carbonate  of  ammoniac.  By  this  ma- 
agement  aluminous  earth  fell  down,  amounting  to  164 
tains  when  wafhed  and  ignited  ;  and  yielding  pure  ful- 
hate  of  alumine  when  treated  with  fulphuric  acid  and 
Dt-aib. 

c)  The  brown  refiduc  of  h)  I  diflblved  in  muriatic  acta, 
arefully  watching  the  precife  point  of  faturation,  and  to 
le  folution  I  added  J'uccinati  of  ammoniac  to  precipitate 
le  iron.  The  obtained  fuccinate  of  iron,  when  per- 
:£lly  elixiviated  and  brifkly  ignited  in  a  covirid  crucible, 
ave  20  grains  of  oxyd  of  iron  attraßible  by  the  magnet. 


d)  The  fluid  thus   freed  from   iron  was   treated,  in  t 

oiling  heat,  with  carbonate   of  foda.     The  white   pre- 

ipitaie  produced  was  diflblvcd  in  mtrh  atid,  uid  the  folu*^ 

o  4  lioa, 


m^mmm 


tion  combinod  with  fulftöurü  aäti,  which  threw  iont 
confiderable  ijuantity  of  fulphatcd  lime.  This  bcUj*] 
parated,  the  remainder  of  the  liquor  was  infpillated 
to  ficcity,  afreih  dilutetl  with  a  mixture  of  irutflil| 
fpirit  of  wine,  and  the  fulphatc  of  lime,  theo  fcpiiaai, 
was  added  to  the  picceding  :  all  chat  fulphaie  of  iiml 
decompcifci,  by  boüing  with  dillblved  carbonate  of 
and  the  carbonate  of  lime  thus  obtained,  waßied  anii^- 
ficoitcd,  weighed  17  grains,  which  indicaie  gf  graioi  ti 
farf  lime. 

c/ Upon  the  fluid  remaining  from  tbc  lad  operatiool 
kfiiircd  caujiic  foda,  and  iirtroduced  the  flitny  precipitin, 
thereby  procured,  into  fulphurit  adii,  in  which  it  readiir 
difTolved,  yet  tinging  the  folution  with  brown.  I  lodgel 
this  in  a  fand-bath  for  evaporation.  At  the  firfi  im- 
prefHon  of  heat,  brown  loofc  fiocks  fell  down  and  left 
the  folution  colourlefs.  Thofe  Socks  feparated  by  fil- 
tration proved  to  be  an  «xyd  of  mangajujt ;  yet  their  Aigllt 
quantity  permitted  only  an  eliimation  by  guefs  at  about  { 
grain. 

J)  The  fmall  quantity  that  yet  remained  of  the  fluij 
was  evaporated  to  drynefs,  and  the  reftduum  expofed  in 
a  fmall  crucible  to  a  ftrong  red-heat.  This  upon  rediffo- 
lution  in  water,  left  another  flight  portion  of  alumliu, 
both  iron-lbot,  and  contaminated  with  roanganefe:  weigh- 
ing I  grain  in  the  ignited  ftate.  But  the  clear  folucian 
entirely  cryftallizcd  into  fulphate  of  magnefia.  Theeanby 
bafe  of  this  fait,  precipitated  in  the  carbonated  ftate  bj 
means  of  carbonate  of  foda,  weighed  6  grains  i  for  which 
muft  be  accounted  24  grains  ofpurt  magntfia. 

■    From  this  analyHs  of  the  iafalt  from  the  mentioiieJ 

pillir 
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MUr  on  the  Haftnbirg  rcfult   the  following   conftituent 


»;fa     ....     Ill.a)     ....     44. 

so 

, f)     0.     so    }      '"■ 

75 

\f>.,J,fir.n       .     .       c)     ....     20. 

Um        ....      d)    .    .    .     .      9. 

W 

M^Sni/a      .     .     .       f)         ...         2. 

25 

Oxyd  !f  mangantft     .     e)         ...        0. 

12 

i«(a     .     .     .     .     11.              ...         2. 

6o 

Wa«-     ...     I.           ...       2. 

97-     72 

With  thefe  refuifs  pretty  well  agree  thofe  of  theuialyfis, 
which  TarherK  Bergmann  has  publifhed  In  his  valuable  dif- 
iertation  :  De  pnäuciit  vuUankii.     Namely: 

SiUx      .     . 50 

yfiumi'u 15 

Lime 8 

'"'     ^s 

Magntfta 2 


Though  Bergmann  mentions  the  calcareous  earth  in  the 
tarhnated  ftate  ;  yet  he  has  omitted  to  prove  that  it  is  con- 
tained as  fuch  in  the  compofition  of  bafalt.  But  what 
concerns  thefaäOf  Jt  is  no  matter  of  wonder  that  it  has 
efcaped  his  attention,  fmce  at  that  time  it  could  not  be 
fufpe^tcd  that  this  alkali'  {bould  one  day  appear  In  the  ca- 
pacity of  an  eflential  co-conftitucnt  part  of  folid  ftones. 

Bcfides 


I 


t  pvts,  I  t&ntlc  d« 
■I  tlelMi&It  »w^  ai  in  itk  oAer  ki»drcd  rocks  I  ml  k- 
ktamitägs'AK  prdcocc  of  mmAet  pHocipIci  vhal  i. 
farfa«.  .Fof»  when  afterlamnc  ■Kroduced,  into  1 1^ 
koC  andUe,  finelj  pahcrisad  fclUt  mixeil  wirb  Aat 
dMniawe^htaf  nitnte  of  poU^  aod  x&flcd  tbrd» 
uiMpufilioo  of  tbc  fcitre  fegr  oonthüg  the  j^mlk'Jlicn  rf 


fawUaii4MUilsk    BnoKthBbhcfcilicoloororh^kAM 

MC  fidd/  «rue  from  A«  OKyddl  i 

CMbw  fiknrife  oootiaMiBS  to  llwt  coloor  of  h 


ItW  aac  tin  after  I  Ind asooaipIHbed  nrnaljfiirf  j 
'  Wih,  that  I  bacaac  ac^annftrJ  ^A  dot  of  Dr.  Knx^ 
The  oonftitucBC  pntsedwnl  by  him  fran  tfaei^bfcc/de 
i^nJ  Sufi,  and  which    in  fubftanoe  neail/  ^rae  witb 
thofel  found  in  the  Bafeidierg  boCUt,  are : 

SiUr 48 

Jimmmaf 16 

Otji^irm 16 

£i*r 9 

SOb 4. 

Mtrittii  mad ■ 

Wttar  mmivilMÖkf^m      ...  S 

As  Dr.  Xe^iJj  has  ruiu— aicMiLJ  the  lefidaaf  Us»- 
l^to  Ac  ESaimtjh  imiaytSiaiäj  tmiihit  5dl  cf  Aa^ 
179!»  hchasthcnxrit  of  hsriosde  firfl  pTaaoooerf 
thcfRfeK»  gf  Ua  ■  hi^  s  a  oofMt  pnaqpfc- 

Be 


of  BafalL 


He  mentioned  not  the  magncfia.  But  lincc,  on  the  other 
hand,  he  notices  the  muriatic  acid  as  a  conftituenc  pan, 
I  was  by  this  induced  lo  try  whether  I  fliould  not  be  able 
Lo  find  it  alfo  in  the  Gernun  bafalt. 


T^ith  this  view  I  triturated  twidrachmt  oi  ta/alt  fiom 
f  Hafenberg,  mixed  them   with  one  tunu  of  nitre  from 
kch  any  the  lead  trace  of  muriatic  acid  had  ptcvioufiy 
1  feparated  by  means  of  nitrated  filver,  and  kept  tbc 
in  a  poiiflied    crucible  of  iron  expofed  to  a  llrong 
t-hcai,  until  the    grealeft   part   of  the  nitre  appeared  to 
Re  been  decompo fed  andallcalized.     Upon  this  I  diiTalved 
e  mehed  mafs  in  water,  filtered  the  fiuid  through  elixi- 
Ited  printing  paper,  and  neutralized  it  with  tiltrit  acid 
Kthe  pureft  fort  added  to  a  fniall  degree  of  fuperfaturatJon. 
Ktiate  of  filver,  then  dropped  into  it,  produced  a  whitifh 
Hrbidnefs.     When  after  this  the  fluid  had  flood  for  lum« 
:  in  3.  warm  place  and    again   perfet^Iy  cleared  up,  I 
«nd  a  flight  precipitate  at  the  bottom  of  the  giaft,  which 
ft  carefully  collected  weighed  ^  of  a  grain.     Thisexa- 
[|ied  with  the  blow-pipe  on  the  filver  fpoon,  fufed  not 
c  pure  muriated  filver,  but  the  greatcft  pnit  of  it  he- 
me reduced  to  metallic  filver  in  minute  globules,  which 
lin  interpofed  grey  mafs  were  palted  together  and 
[evented   from  imiiing  into  a  button.     A  QighC  prefiiire 
nratcd  them,  and  it  was  only  by  means  of  a  magnify- 
[  lens  that  the  adhering  grey  mafs  was  rendered  know- 
lile  as  muriated  filver.     I,  finally,  dilTolved   thofe  fmall 
Dver-grains  in   nitric  acid   and   cotleäed  the   remaining 
]-filver   as  accurately  as  could  be  done. — It   fcarcely 
eighed  j^  of   a   grain:    a  quantity   To  fmall   as   to  in- 
kuc  not  even  the  hundr4dth  part  of  a  grain  of  muriatic 
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A. 


^paily  o«cuiS  in  tbe  1 

t  är  frorn  Attißimy  and  ei 
--■imuins.     lis  nUuru  wVitfi 
r-.i    Tarictrcs  or  Jbadcs  of  ihe 
—li:,  bfown  aitd   bkckith. 

. -really   h  is    fltimiti  wiAl 
tiy   »liaeiing.     lis  /ntJ««« 
>  the   coarfe-rplin 
►  üucr&öcd  by  a  very  fine  fibr 
^aiiciufioaiy,  if  the  ftone  be  Toil 
:^  a«ietennin«c  (harp-edgcj  f 
A  ^n^ipiimi/,  brittJe  and  u«  « 


employed  a  tranfpara 
tadiBiog  variety  of  the  ftU 


D.  Examinatwn  of  Pitch -ßpnf. 


Vhundrid  grains  of  it,  in  coarfe  fragments,  wcro 
Sredneü  during  thirty  minutes,  in    a   csvered  ctmt- 
Friiey   rciurned   from   the   fire   of  a  white-grey, 
lith  ifabcUa-yellow,  opak^,  chinky,  of  a  mea^ec 
äI,  though  they  had  an  appearance  of  glazing, 
fflofi  8r  grains  of  weight. 

B>In  the  heat  of  the  porcelain-furnace  the  pilch-ftone 
^  both  in  the  charcoal  and  clay-crucible,  jnto  a  clear 
B  full  of  minute  frath-holes. 


II. 


^)  One  hundred  grains  of  finely  pulverized  pitch-flonc 
c  iofpiJTatcd  with  a  foliition  of  200  grains  of  caufllc 
a  filvi-r  crucible  and  kept  for  half  an  hour  in  a 
»loderately  (Irong  rcd-hcat.  The  refrigerated  mafs  was 
white,  bordering  a  little  on  the  bluifh.  When  foftened  in 
Water  and  faturated  in  cxccfs  with  muriatic  add,  1  re- 
duced it  in  a  fand-heat  to  a  degree  ofdrynefSi  diffufcd  it 
again  in  water  and  threw  it  upon  the  filter.  I  obtained  73 
grains  of ftliceaut  earth. 


hj  The  muriatic  folution  was  mixed  with  an  over  pro- 
mion  of  caußic  foda  and  digeftcd  in  a  heat  of  ebullition  j 
I  which  procefs  ,moft  of  the  precipitate,  formed  at  the 
Iginning,  again  difToIved  ;  yet  leaving  a  brown  refidue 
thind.  This  being  feparatcd,  the  alkaline  liquor  was 
iUtralized  and  precipitated  with  carbonate  of  foda.  The 
Ünmine,  of  which  the  precipitate  conlifted,  was  edulco- 
rated. 


i 
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nted,    dried,    and   ignited.     Its  weight  was    14}  i 
The  whole  of  it  combined  with  fulphuric  acid  and  pouA  I 
yielded  cryßais  of  alum. 

f)  That  fniall  portion  of  the  precipitate,  which  wit  Iti 
UodiOblved  by  the  cauO^ic  lixivium^],  I  HtH  dilToKol  ■ 
murialic,  and  then  combined  it  with  fulphuric  aciJ.  Sat 
phftte  of  lime  v.as  generated,  which  I  collected  ajid  wJuJ 
with  weaL  fpirit  of  wine.  The  Altered  fluid  again  k- 
duced  to  a  fmaller  compafs  by  evaporation,  and  combio:* 
with  fulphuric  acid,  gave  another  fmall  portion  of  ful- 
phaicd  lime.  The  quantity  of  tbis  together  with  ihe 
firft    weighed   three  grains ;    which  indicate   one  grain  tf 


d)  From  the  fluid,  being  now  freed  from  the  calcareous 
earth,  the  portion  of  Iron  which  it  yet  contained  was  prtti- 
pitated  by  carbonate  of  omynmioc.  It  weighed  ant  grain 
The  remainder  of  the  fluid  was  evaporated  to  drynefti 
and  on  re-diflolving  the  faline  refidue  in  water,  axyi  if 
wtangantje  feparated  in  tine,  minute  floclc&,  the  lligbi 
quantity  of  which  cpuld  not  be  eflimatcd  higher  than  at 


in. 

Om  hundrid  grains  of  pulverized  p!tcb.ftone  were  mlMd 
with  300  grains  of  nitrated  barytes  in  cryftab,  and  ignited 
in  a  porcelain  veflel  until  the  latter  had  been  entirely  dc- 
compofed.  The  refrigerated  inafs«  foftcned  in  water,  ws 
Jfrß  neutralized  with  mifnafiV  acid^  and  then  combined  witii 
fulphuiic  acid  in  fuch  a  proportion,  that  the  latter,  00 
evaporating  the  mixture  and  after  the  muriatic  add  hal 
been  expelled  by  the  heat,  was  ftiU  prcdcNuixumt.  Tbc 
I  iofpi6äted 


itcd  mafs  vra$  clixiviated  wi;h  hot  water,  the  refi- 
feparatcd  by  (iltratjon,  and  the  clear  fluid  faturatcd 
itli  earhnate  of  ammoniac  added  in  exceis.  Alter  the 
ecipitate,  produced  by  this  means,  had  been  filtered  off, 
c  fluid  was  reduced  to  a  dry  fait  by  evaporation,  and  its 
irtion  of  fiilphate  of  ammoniac  volatilized  in  a  porcelain 
ilTel  expofcd  to  a  moderate  fire.  A  fixed  fait  remained, 
mfifting  of  fulphated  ibda.  This  being  re-diffolved  and 
:compofed  by  acetate  of  barytes^  I  evaporated  the  filtered 
lution  to  drynefs,  and  committed  the  dry  fait  to  a  red- 
sat  ina^/afina-crucible.  Thefaliiie  refidue,  rc-diflblved, 
Itered  and  again  evaporated  to  perfe£t  hccity,  gave  three 
rains  of  dry  carbonate  of  foda,  amounting  to  i]  grains  of 
wt  }oda;  which  neutralized  with  nitric  acid  ihooted  into 
ufual  rhomboidal  cryltals  of  nitrated  foda. 

rhercfore,  one  hundred  grains  of  this  pitch-ßone  from 
tßin  contill  of: 


Silix     ....     II.  a)  . 

j/lumitu      .     .     .     .     b)  , 

XlMT      .....     c)  . 

Oxydüfirax     .     .     .    d)  . 

Oxyd  of  manganejt      .    d)  . 

Stda  ....     III.      .  . 

Weter    ....     I.  a)  . 
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TO  TBE 

CHEMICAL  EXAMINATION 

*-  OF 

\ 

pumice-stone  ♦. 


Lin  a  review  of  the  great  progreft,  by  wliidi  modal 
icientific  chemiftry  is  fo  honourably  fignalized»  it  is  !■[ 
poffible  not  to  perceive  the  ihare^  which  the  analyiis  of. 
Ibffils  bears  in .  it.  By  cultivating  this  impottant  bnnck 
of  chemiftry,  principles  entirely  new  have  been  tfifaK 
vcrcd,  and  fubftanccs  already  known  have  been  found  in 
natural  combinations,  in  which  their  prefence  has  before 
not  at  all  been  fufpcsScd.  Remarkable  inftances  of  this 
laft  are  given  hy  pct-afly  TiixA  foda,  both  of  which  only  of 
late  have  announced  themfelves  as  pre-exiflent  cffcntial 
conftituent  parts  of  folid  ftoncs ;  though  confidering  their 
cafy  folubility  and  other  faline  properties,  it  is  no  great 
wonder,  they  could  hitherto  have  efcaped  the  attention  of 
analyfts.  But  for  the  future  it  will  not  be  allowed  to 
confiilcr  the  analyfis  of  any  ftone  complete,  if  regard 
has  not  alfo  been  had  to  thcfc  two  alkalis.     In  like  man- 


•  Sec  EfTüv  XXXIII,  page  368,  of  this  work. 

*  ncr 


irill  be  found  neceflary  to  repeat  fome  of  the  earlier 
:ompofitions  of  ftones ;  more  efpccially  of  thofe,  wherein 
!  fum  of  the  feparated  conftituent  parts  Ihewed  a  notable 
icit  from  the  original  weight  of  the  foffil  employed. 

The  pumict'/lBne  from  Lipari,  of  which  I  have  befbr« 
B  publiflied  an  analyfis,  feemed  to  mc  to  dcferve  fudi 
'epcated  examination :  notwithllanding  that  the  lofs  of 
ight  in  the  firft,  amounted  only  to  3^  ptr  ant  *. 

One  hundred  grains  of  it  were  reduced  to  powder,  and 
ch  300  grains  of  cryftallizcd  nitrate  ef  barytes  expofed 
an  intenfe  red-heat,  until  the  barytic  fait  was  wholly 
^ompofed.  The  ignited  mafs  was  powdered,  drenched 
ch  water,  diflblvcd  in  muriatic  add,  then  fuperfatu- 
ed  with  a  fufficient  quantity  of  reöificd  fulphuric  acid, 
\  evaporated  to  drynefs  in  a  fand-heat.  Upon  this  ths 
is  was  elixiviated  with  water,  palTed  through  the  filter, 
1  the  clear  fulphuric  folution  treated  with  carbonate  of 
tnoniac.  After  the  precipitate  had  been  feparated  by 
ration,  the  fluid  was  a  fecond  time  evaporated,  and 
remaining  dry  fait  ignited  in  a  porcelain  vcQcl  until 
fulphated  ammoniac  had  beea  entirely  driven  out. 
tere  remained  a  üxed  neutral  fait.  This  was  dif- 
ved  in  water }  the  folution  decompofed  by  means  of 
tattd  barytes,  the  fluid,  after  feparating  the  generated 
phate  of  barytes,  evaporated  to  drynefs,  and  the  reiiduum 
imitted  to  a  ftrong  ted-hcat.     On  a  fubfequent  folution 


■  Before  I  could  pf  rform  that  fscond  analyfis,  I  received  intelli. 
ce  that  Dr.  Kennedy  had  chemically  decompofed  pnmice-ftono 
fouad  pot-aHi  among  'm  conRitucnt  pans.  This  analyfii  he 
laid  before  the  Royal  Edinburgh  Society  on  the  jth  of  February^ 
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in  witer,  filtration  ind  cvipontion  to  drjaefi^  Afl 
mained  five  grains  of  a  carbonated  alkaline  &k| 
I  fiiturated  with  nitric  add  and  kt  hj  tar 
crjttaUisation.      The  crjflals  thence  anfing  fnm 
their 'ifaomboidal  form  to  be  nitrate  of  fiida.    Fori 
5  grains  of  caurbonated  fiida»  Ihoidd  3  grains  of /anr^ 
pnt  in  the  acoount. 

But  as  the  rhomboidal  figm«  of  thofe  ayflabfaMll 
in  leveral  parts  to  paft  into  die  prifaaoc  ;  I  difidfci  A' 
of  them  b  a  little  water,  and  added  to  the  Ife  a  iii- 
rated  Iblution  of  tartmremu  «cidL  A  notaUe  qptuoji 
r^eneiatcd  tartar  (aridtJous  tartrite  of  pot-afh)  ie/^ 
fited  in  finall  graiosi  which  Ihewed  that  die  obUiMi 
fiii  was  contaminated  with  fiMiA  as  alrcadj  on  fefod 
other  decompofitions  of  ftooes,  in  whiA  I  have  bak 
fiida»  I  alio  perceived  traces  of  pot-alh. 

Todetermine  the  proportion  of  pot-afli  to  thü  ef  Ui 

in  pomice-ftone,  was  not  well  praAicable  in  thisczpcri« 
meat,  on  account  of  the  finall  quantity. 

However,  by  the  refult  fi-om  this  experiment  the  fini 
of  the  coi.flituent  parts  of  fwmct-Jliiu  was  rendered  more 
complete.    Namely : 

SiUsg 77-50 

Alumne 17-50 

Oxjdtfirenj  a  little  magnefiated  1-75 

S$Ja  JLoi  pet-a/b 3. 

99-    75 
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CIV. 
CHEMICAL  EXAMINATION 

or    THK 

JABGOX    FROM    NORWAY. 

(Zircon  by  the  Germans  and  French). 


1  H  E  ilifcovery  of  Jargin  in  one  of  ihe  moft  northern 
«ountries  of  Europe,  is  a  remarlcabic  mincralogical  event, 
■which  on  a  geognoftic  confideration  is  rendered  ftill  more 
valuable  by  the  circumftancc,  that  here  the  foflii,  for  the 
firil  time,  alfo  occurs  along  with  its   matrix.     Foi',  as  is 
known,  the  Jargon,  as  well  as  the  hyacinth  which  is  re- 
Utcd  with  it,    has  hitherto  been   met  with   only   in    de- 
tached lumps  on  or  under  the  vegetable  earth  (Gtj'chitbe).  It 
is  found  at  Friederuhfwärn,   in  Norvjay.    Its  matrix  confifts 
of  a  coaife-grained  ftony  mafs,  mixed  of  a  jedtliÜi  fcldfpar  and 
black  bafahic  hornblende  (Amphihlt  of  Hüüy), — in  which 
it  is  fparingly  imbedded  in  tranfparent,  light-brown  cryftals, 
belong'mg  to  the  o£Uhedral  form. 

I  received  this  new  foffil  from  Norway  fitft,  from  my 
deccafed  friend  AbUägaarä,  of  Copenhagen,  under  the  name 
of  ytjuvian,  becaufe  in  fome  manner  it  rcCcmblcs  the  brown 
vefuvian  from  mount  Vcfuvius.  But  it  was  rcfcrved  to 
the  famous  Hälty  to  give,  by  means  of  this  foffil,  an  «ni- 
p   2  nent 
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ncnt  proof  of  his  mineralogical  fagacity ;  inafmudi  as  bm 
the  traced  figure  of  its  primitive  integrant  particles,  («A- 
€uUs  integrantes)y  which  is  an  irregular  tetrahedron,  in  ooft» 
jundion  with  its  other  charaders,  he  concluded  that  it  a 
a  jargon.  He  has  alfo  introduced  it,  in  his  mineralogidi 
work,  as  the  eighth  variety  of  the  genusof  jargon,  with  the 
name  of,  Zircon  souftraSfif. 

The  fpecific  gravity  of  this  jargon  I  found  to  bc>  4. 48$» 
It  is  abfolutely  infufible,  and  by  ignitit^n  lofes  merely  Its 
colour. 

a)  One  hundred  grains  of  it,  powdered  in  a  ficel-nurtar^ 
and  levigated  finely  with  water  in  a  difl)  of  flinty  acquired 
from  the  laft  i  grain  of  weight.  -—  I  infpifikted  the 
powder,  in  a  filver  veflel^  with  a  lye  containing  400  grains 
of  cauflic  dry  foda,.  and  ignited  it  for  half  an  hour.  The 
refrigerated  mafs  had  the  whitenefs  of  chalk.  I  drenched 
it  with  water,  and  fuperfaturated  it  with  muriatic  &ai\ 
upon  which  I  reduced  the  milk-white  mixture  to  the 
confiftence  of  pap,  diluted  it  again  with  water,  and 
filtered  it.  The  white,  loofe,  pulverulent  refidue  oa 
the  paper,  was  afrefh  boiled  down  with  a  lye  hold- 
ing in  folution  200  grains  of  caußic  foda,  and  ignited. 
After  the  re-diflblvcd  mafs  had  been  combined  with  an 
excefs  of  muriatic  acid,  and  evaporated  in  great  part,  it 
had  the  appearance  of  a  jelly-like  fubftance.  The  refidue, 
left  by  difFufmg  it  in  water,  and  filtering,  (hewed  the  pro- 
perties merely  of  fiUceous  earthy  which,  perfeftly  edul- 
corated, dried  and  ignited,  weighed  34  grains^  but  from 
thefe  muft  be  deduced  i  grain  acceflbry  from  the  triturat- 
ing dilh, 

b)  The  muriatic  folution,  which  exhibited  a  ftraw- 
yellow  colour,  was  treated  wit  .  carbonate  f  pit^ajh  fuc- 
ceffivcly  added,  till  the  mixture,  rendered  lurbid  by  its  ad- 

diuvA 


ion,  wouU  no  more  become  clear  by  ftir.-Ing.  A  flight 
ktiticy  or  the  fame  allcjli  fuperadded,  jccompliflied  the 
tcipitation  of  a  white  and  proportionally  very  volumin- 
r  earth,  which  ieemeil  to  be  capable  of  combining  with 
a  very  fmall  portion  of  the  carbonic  acid,  difengaged 
firom  the  laft  portion  of  the  pot-a(h.  This  earth  whenedul- 
coratcd,  fhranjc  on  drying  in  a  gentle  warmth,  into  grey- 
white,  tranfparent  lumps,  of  a  glafs-lilce  brittlenefs,  and 
weighed  91  grains.  To  reduce  thefe  to  the  ftate  of 
powder,  they  were  mixed  and  triturated  with  water, 
which  chey  imbibed  with  a  ftrong  crackling  noife.  After 
it  had  again  been  deficcated  in  a  warm  place,  it  appeared  as 
a  fubtle  white  powder. 

e)  This  earth  was  now  divided  into  two  parts.  The 
one  half  I  dilTolved  in  muriatic  acid,  which  required  the 
affifVance  of  digeftion  in  a  boiling  heat.  *  The  folution  was 
precipitated  with  a  lixivium  of  caufl'ic  fiia^  and  boiled 
with  a  large  quantity  of  water.  But  nothing  could  be 
gained  from  the  earth  by  this  management.  The  fluid 
fcparated  by  titration  admitted  of  being  neutralized  with 
the  acid,  and  again  combined  with  carbonate  of  pot-alh, 
without  any  enfuing  precipitation  or  lurbidnefs.  After  the 
etixiviated  earth  had  been  re-diJfolved  in  muriatic  acid,  £ 
evaporated  it  in  a  gentle  heat  for  the  purpofc  of  cryftalliza- 
tion.  The  whole  of  this  folution  fiiootcd  into  thofe  acicular 
cryftals,  which  are  peculiar  to  the  muriate  üfjargonia,  yet 
were  tinged  yellowilh  by  the  iron  ftill  combined  with 
them.  Upon  re-diffolving  them  in  water,  part  of  the  fo!u_ 
tion  was  precipitated  with  carbonate  of  pot-afti  added  in 
great  exccfs.  The  precipitate  entirely  re-diflblved  in  the 
fuperabundanc  quantity  of  that  alkali  i  it  alfo  continued  dif- 
folved,  even  when  cxpofed  to  the  influence  of  heat,  and  was 
re-produced  Only  by  neutralizing  the  folution  with  the 
p  3  acid. 
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adds-^Henct»  by  this  left  alfo  the  earth  proved  to  k 
the  jargoniau 

With  the  remaining  part  of  the  folntion  of  the  nmriild 
jargonia  I  made  experiments»  with  the  defign  of  ftpartfiBg 
dK  ingredient  iron.  But  I  obtained  no  depfive  refidn 
fipom  them.  Neither  the  pure  Pruffian  alkali  {Kmli  wmh 
€um)j  nor  the  neutral  fuodnates  were  applicable^  becanfe 
both  thefe  reagents  precipititate  the  jargonia  together  with ' 
theiioo. 

d)  The  $thir  half  of  ike  jargonia  c)  was  ftrongly  Ignitel 
in  a  platina  crucibU.  It  now  weighed  33  grains,  whidr 
makes  66  grains  for  the  whole, 

InftruAed  by  e3y>ei;ienee|  that  the  portion  of  iron  ingrer 
dient  in  the  jargon  and  hyacinth,  cannot  be  entirely  eat* 
traded  by  digefling  with  acids  the  crude  powder  of  tboic 
ftone§,  I  omitted  this  previous  operation,  and  tried  to  at- 
tain this  end  by  fubiimation  with  muriate  of  ammoniac 
With  this  view^  I  mixed  the  ignited  earth  of  jargon  widi 
three  parts  of  fal-ammoniac,  triturated  the  mixture  with 
muriatic  acid  to  a  humid  mafs,  deficcated  it  again,  and 
fublimed  the  muriated  ammoniac  in  a  fmall  matrafs,  at  a 
firong  heat.  But  the  volatilized  neutral  (ait  had  carried 
up  along  with  it  only  a  flight  trace  of  iron,  and  the  remain- 
ing muriated  jargonia  gave,  with  the  Pruffian  alkaU,  a 
blue  precipitate  as  before ;  only  that  it  was  a  little  paler. 
However,  from  other  experiments  it  appears,  that  thi$ 
method  of  Teparating  the  iron  from— #0r  ignited  jargooisi 
by  repeated  fubiimation  with  fiJ«ammoniac  might  be  of 
ufe. 


B« 


■                Jargon  from  Norway.                 iij            ■ 

But  I  imagine  I  (hall  not  commit  a  very  great  error,  if               ■ 
iftiniaie  the  portion  of  iron  at  moft  at  i  ptr  eint  j  hence                 1 
e  conllituent  part5  of  they'tfr's«  from  Narwaj  are,                 ^^^J 

'J'^rgonia 65                        ^^| 

zi           ^^H 

Oxyd  of  inn                                                         ^^^M 

1-  4          cv,  ^^ 

'He.  zij  ■ 

is  but  moderately  ' 

le  interftices  be- 
1th  whitiÜi,  very 


Examination  of  Madreporiie. 

ircly  spake ;  it  gives  a  grey  ftrcalc  i 
hard,  brittle,  and  eafy  to  be  burft.  T 
tween  the  prifms  are  partially  tilled  w 
minute  lamcllz  of  calcareous  Tpar. 

A  more  complete  defcription  of  the  external  charaflers  of 
madreporite  may  be  feen  in  the  jInnaU  publiflied  by  B. 
Mail*.  According  to  a  chemical  analyfis  communiuted 
in  the  quoted  book,   i  oo  parts  of  it  ure  faid  to  contain : 


Calcareous  earth 
jflumine      .     .     . 
Silcx    .... 
Iron     .     .     .     . 


•       »Or  5 


But  from  this  flatement  of  its  conftitueni  parts  widely 
fers  the  refult,  which  I  had  from  my  analyfis  of  the  fame 


'  Jahrbücher  der  Berg_und   Hütlen— Kunde.       Erfter  Baud, 
izburg,   1797,  pag,  191. 

t  To  m>'  great  furprize  I  found  in  Haäy's  Traiie  Je  MineraUglt, 
Tom.  iv.  pag.  378,  the  fame  conftituent  parts  and  their  proper. 
<ion^  yel  exprefled  in  whole  numbers,  as  the  retuU  of  an  analyfu 
»f  madreporiie,  made  at  Va.iU\aÜiz  Ectle  del  Mints  i  iiix. 

tCarhonali  tf  Ume     ......  63 

^'''"'"" - 

^'^" 13 

Lofs 3 

This  great  difference  from  my  refulls  induced  tnc  to  repeat  the 
analyfis  of  madreporiie,  yet  1  had  again  preeifcly  the  fame  refults. 
To  this  I  (hall  add,  perhaps  iiDncccirarily,  that  the  very  rpceimen 
which  I  fiibjcfted  to  this  aiialyfis,  has  been  fent  to  nic  by  B.iroa 
«5«  himfclf. 

Under 


Under  tht  I^w-pipe  t&e  bbck  colour  of   aadrcpfum 
.  t&e  fttxw  is  Sooa  rendered  grcy-irhitc,  adknKt 
ftasc  of  liae-floce  molIiJicd  hj  bumia§,  ind  aSbdi, 
'  widi  water,  a  while  milk  of  liioe. 


«}  Ome  ham^td  gni«  of  cooWcIt  powderrd  inadrcpcHtt 

nc  treated  whli  ediW«-  »mV  mciJ,    aiiJed   in    Aiccelte 

poniocis.     For  this  openrioa  a  gUf^-vefiel  wis  ufed  of  i 

I  aarrow  aperuue,  and  the  balaoce  put  in  equiUbrtum.     Tbc 

I   &Iuttc>R  proceeded  with  a  coi)rtdeiaI>le  e^ervelcence,  aid 

at  ik  bme  thnr  Tuitl  WafV,  ^jht^  tender  flocfca  P^rr^*-* 

Tke  ^namtty  of  carbonic  add  gas  ■mtiA  tkMfti,  aaMuttJ 

'  to  43  giaioa.  A  bbdcHb,  fiodj  icfidse,  wt^^ting  6  giaioi 

was  left  bcbiad. 

i)  From  the  filtered  fmution  taußtc  ammoniac  has  pre- 
d|Ktatcd  fome  brown  flocks,  which  were  txyi  »f  rna. 
.  The  clear  fluid,  b^  expofure  to  the  air,  became  again  tur- 
bid after  a  few  dajs,  and  drpofited  a  fubtl^  txjd  $f  ma- 
geatfty  of  fo  fmall  a  quantity  as  not  to  admit  weighing. 
This  being  leparated,  the  folution  was  again  a  little  fuper- 
£mirated  with  Wrlc  atld,  and,  in  a  hot  flate,  treated  vith 
carbonate  of  ammoniac.  The  precipitated  earth,  wbcQ 
edulcorated  and  dried,  amounted  to  93I  grains,  and  fwmed 
fulphate  of  lime  with  dilute  fulphuric  acid.  Tbe  mixtun 
was  evaporated  to  dtynefs,  moderately  ignited,  and  n- 
traäed  with  a  fmall  quaatity  of  water,  wbicb,  upon  era- 
'  poradoA,  left  a  little  fulphate  of  magnefia  behind.  Yet 
^  carhmtu  »/  wugHt/u^  feparated  from  this  compoiintt, 
1  *  Vei^ 


a)  One  hundred  grairiF  ".,  ']  'l-   \   ^  "^  ^ 
were  treated  with  £b.i  ;  ^  «^   % 
portions.     For  this  c    i  *<f 
narrow  aperture,  v'f    |  /  ^,,  ^] 

fülution  proceed«  prifmaric, 

at  the  fametinv  .oraetimes  in  the : 

The  quantity  •  ^^,  ^„„„ .  j^  ,ifo  ^^ 

to  43  grain«.  .„c  i„yeftmem.     Mr.  S* 


was  left  beh 


ar  attention  to  thii  foffil»  a 


,i  jj.         .periments,    fufpefted  it  to  be 

.  .       -  jije^urc  is  fully  confirmed  by  the  I 

Jr       /■   to  ptrform  which,    Mr.   Se&  hii 
Tlwf/"  ,  ^ 

^  the  neccflary  quantity. 


bid  T/' 
T 


fhe  mineralogical  Public  has  already 
Mt  dcfcription  of  the  LXternal  charade 
j«n  Mr.  Selb  %  and  Karjitn  f !  to  whi 
refer  the  reader. 


W-^rxtion  of  Pkarmacollte.  zzi 

fe-Knc  end,    fingle  or  detached  cryftals, 
K^  ity  only  at  2. 536. 

"•t  the  name  Pharmacalite,  fuiting  this 
^  Gdcrable  quantity  of  arfenical,  or 


\ 


-re  mixed  with 

.d  to  rednefs  in  a 

of  metallic  arienic 


i^  extraiftcd  by  nitric  aäd^  the  Ahered 
y  evaporation,  and  treated  with  fulphuric 
tUed  I'ulphate  of  lime. 


yalh  of  the  prcfence  of  arfcnical  acid  and 
in  the  follil,  as  conflitucot  parts,  I  at- 
'ma   their  proportions    in   the  following 


I  grains  loft,  by  being  moderately  heated 
icible,  a2|  grains.  As  in  this  operation, 
lellnor  by  the  fight,  any  volatilization  of 
Jd  be  obferved,  this  lofs  of  weight  mufl 
by  theefcaping  of  the  water  of  cryftallixa- 
ther  hand,  ilie  fpccimcns  had  undergone 
by  this  heating,  except  their  furface  being 
luller.  But  the  places,  fpocted  red  from 
,  h»d  now  aSlimed  a  light-bluifh  colour. 

h)  Thofe 


I 


CVI.  Errfwwwl 

ti)  Thofc  77I  grains  which  remained  after  the  ignitioiii 
diflblvcd  in  nitrU  acid,  leaving  a  grey  reßdue  of  6  gtaiu 
of  iiliccous,  mixed  with  argillaceous  earth. 

t)  The  filtered  nitric  fofution,  which  Tomewhat  inclined 
to  the  reddilh,  was  evaporated  to  a  fmaller  voluinc,  lod 
mixed  with  a  folution  of  acetalt  ef  Uad  3l\  long  as  any  pt* 
cipitation  crifued.  The  precipitate,  when  colleÖcd,  wiiW 
and  dried  at  a  raiied  temperature,  weighed  138  grains.  Ii 
cnnfiHed  of  arfeiiiatcd  lead. 

Agreeably  to  a  counter-experiment,  in  which  100  gni» 
of  dry  acid  of  arfcnrc,  dlflblvcd  in  water  and  combined  with 
-the  quantity  of  acetatcd  lead  reqiiifite  to  effeift  a  fatun- 
tion,  yielded  297  parts  of  arfeniated  lead,  ihofc  138  gni« 
mcntioreii  bcfure,  indicate  461  grains  of  (omr/le  eäi  ^ 
m-finic. 

d)  What  remained  of  the  fluid  after  the  feparatkm  rf 
the  precipitate,  together  with  the  wafhings  ir)>  was  «*■»• 
porated  to  fome  degree,  daring  which  gnen  coloured  bor- 
ders appeared  on  the  inner  ttghcc  of  the  vcSel.  In  onkr ' 
to  feparate  the  fmall  quantity  of  undccompoTed  acetate  of 
lead,  it  might  yet  have  contained,  I  added  the  requilitt 
quantity  of  muriatic  acid.  When  upon  farther  evapon- 
tion  no  muriate  of  lead  any  longer  appeared,  I  mixed  the 
fluid  with  fulpburie  acid.  This  produced  a  copious  pre- 
cipitate of  fulphated  lime,  which  being  coUe^ed  00  the 
filter,  wafhed  with  weak  fpirit  of  wine  and  heated  to  tel- 
□efs,  weighed  54  gruns.  Therefore,  fince  in  too  parts 
of  ignited  gypfum  the  pure  calcareous  earth  amounts  to  41t 
partS)  the  mentioned  54  grains  determine  the  portion  of 
Hmi  contained  in  the  foOil  examined  at  23  grains. 

/)  The  remainder  of  the  liquor  was  neutralized  with 
carbonate  of  foda,  and  reduced  to  the  ftate  of  ficcity.    On 

re-dit 


■ilion  of  Pharmacol'de. 

J3»:  cai,    (ingle  or  detached  cryflal 

.-.ty  only  at  2.536. 


,U  ihc  name  Pharmacolite,  fuiting  this 
.;  l;  confiderable  quantity  of  arlenicalt  or 
1  wtiicli  it  contains. 


irfd  grains  of  pharmacoHte  were  mixed   with 
Eof  powdered  charcoal,  and  heated  to  rednefs  in  a 
Upon  cooling,  6  grains  of  metallic  arfentc 
d  fublimed. 

(  The  refidue  was  extra£ted  by   mlric  eäd,  the  fihered 
ion  leduced  by  evaporation,  and  treated  with  fulphuric 
p.— It  then  yielded  I'ulphate  of  lime. 


B. 


After  thefe  proofs  of  the  prcfence  of  arfenical  acid  and 
Calcareous  earth  in  the  folSl,  as  conltitueot  parts,  I  at- 
tempted to  aTccrtzin  their  proportions  la  the  following 
■way. 

a)  Oiti  hundred  grains  loft,  by  being  moderately  hcAted 
in  a  porcetain-crucible,  22^  grains.  As  in  this  operation, 
neither  by  the  fmell  nor  by  the  fight,  any  volatilization  of 
any  principle  could  be  obferved,  this  lofs  of  weight  muft 
have  been  caufed  by  the  efcaping  of  the  water  of  cryftalliaa- 
tion.  On  the  other  hand,  the  fpecimens  had  undergone 
no  other  change  by  this  heating,  except  their  furface  being 
rendered  a  little  duller.  But  the  places,  fpocted  red  from 
the  cobaltic  cruft,  had  now  affumed  a  lighl-biuifh  colour. 


L. 


h\  Thqfe 
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CHEMICAL  EXAMINATION 


OF 


SCO  BZ  J, 


» 


iHL&fONG  tb'e  vtriout  remarkable  'mineral  proAiAl  rf 

Tranfylvania^  which  I  received  through  tte  kindoeb  tf 

Mr.  MUlltr  vok  RiicbinftiUj  of  Zalatbna^  there  cxib  a 

arenaceous  foffil  of  a  fi/tauis-fnen  colour^  appraadiiogt« 

tbcßtiu-imMj  exibitiAg  fruy  gnm^  quite  dull  and  nmpf 

grains^    This  fitod  occurs  in  a  vallejr,  in  the  Ttdniqfflf 

the  village  Mußm  ((äj,  Mufcbka)  fitinted  upon  the  riitr 

Jranyos  (fay,  Jranjofch)^  where  it  is  feated  in  fmall  nc8t 

or  clufters,  in  a  grey  argillaceous  ftone.    The  WaUachim 

call  it  Scorzai  which  denomination  it  is  advifeable  to  pre- 

ferve  as  a  fpicific  name.    Mr.  MtiUer  adds»  in  his  manih 

fcript  note,  this  fand^  as  to  cohur  and  formj  Jo  much  n* 

fimblit  various  pounded  and  waflied  auriferous  ores  [Puh" 

gdldern)j  that  gold  in  a  pulviruUnt ßate  ndgbt  very  ioßjU 

adultirated  by  its  admixture  ;  were  it  not  that  its  lefs  fpedfic 

gravity  enables  the  gold-coUe^ling  officers  r#  dete&  the  frmdf 

which  already  has  been  often  attempted. 

Its  fpecific  gravity  is  =r  3. 135. 

It  is»  vifibly,  mixed  by  nature  with  white  grains  of 
quarz ;  which  to  feparate,  their  cxceffive  minutene^  doe$ 
not  permit. 

a)  T0 


of  Scorza.  3.%$ 

9)  Two  hundred  grains  of  fcorza,  heated  to  redoefs,  loft 
r  grains  of  weight,  aod  the  grecnifli-ycllow  colour  had 
Fed  into  a  li^t-brown. 

fr)  TIms  refidual  195  grains  were  ground  finey  and  ignited 
ch  three  times  their  weight  olcaußlc  pot-aQi.  The  mafs 
luld  not  fufc,  and  appeared,  upbn  cooling,  of  a  fmutty 
:cn.  I  foftcned  and  filtered  it.  The  fluid  poiTefled  a  fine 
ifs-green  colour.  But  expofed  in  a  flat  difh  to  the 
nofphere,  it  became  wrihin  a  {hort  time  difcoloured,  and 
fall  an  Qxyd  of  manganefe  in  loofc,  brown  flocks,  weigh- 
;  J  grain  aficr  ignition.  This  oxyd  conveyed  into  a 
irl  of  melting  phofphoric  acid,  imparted  to  it  a  topaz- 
How  t  but  by  detonating  upon  it  a  little  nitrate  of  pot- 
I,  it  acquired  a  colovir  mixed  of  amethyfl-red  and  dark- 


c}  Upon  the  powder  elixiviated,  and  exhibiting  2 
Idifli-brown  colour,  I  afFufcd  muriatic  acid,  in  which  the 
lole  of  it  readily  diflolved.  To  this  folution  I  added  that 
ivium  of  pot-afh  which  had  yielded  the  manganefian 
^d,  and  which  I  had  previously  neutralized  with  muriatic 
d;  which  done,  the  whole  was  evaporated  to  drynefs. 
1  diffufing  it  in  water,  _/(/i«si(i  earlh  feparated,  to  the 
lount  of  85  grains  when  colleiVed,  waihed,  and  ig- 
:ed. 


d)  The  fluid  now  fteed  from  the  filcx,'  was  mixed  with 
''Jiic  ammoniac,  fo  as  to  be  a  little  fuperfatu rated,  and 
;  precipitate  produced  was  dirciftly  coIleiSed  upon  the 
Turn  and  waflied.  The  colourlefs  fluid  feparated  from  ' 
on  being  combined  at  a  heat  of  ebullition  with  carhcnati 
'äda,  yielded  a  precipitate  of  carbonated  calcareous  earth, 
ighing  51  grains  after  wafhing  and  deficcation,  Thefe, 
len  brifkly  ignited,  left  28  grains  of  U/tk  or  pure  calcare- 
i  eaith. 
VOL.  ir.  q_  /)  The 


r 


as6  CVII.    Examination  of  Scorza. 

t")  The  brown  precipitate  obtained  by  mcani  of  av.-. 
amneniac,  and  which  confifted  o(  aluminous  earth  mi 
oxyded  iron,  was  digefted  flill  raoift  with  a  lye  of  auk 
pot-afh,  which  took  up  the  alumine  and  left  the  oxyiici 
iron.  This  latter  being  colleöcd  on  the  filter,  and,  liiti 
fufficient  edulcoration  ignited,  weighed  33  grain!,  tic 
whole  of  which  obeyed  the  magnet. 

/)  The  allcaline  fluid  /)  wa»  faturated  to  exceft  wria 
muriatic  add,  and  dccompofed  in  a  Aate  of  ebullition  tn 
means  of  carbonated  foda.  The  precipitated  alumirj: 
tarth,  wafiicd  and  ignited,  amounted  to  42  grains.  By 
Tolution  in  (ulphuric  acid,  and  combination  with  acdtt 
of  pot-aih  in  proper  proportion,  it  furnillied  pure  alum. 

Hence  ant  hundred  parts  of  Scerza  conCft  of. 


SiUx     ....    0    • 

•       43 

Jtumine     ...    /J      . 

21 

limf    .     .     .     .      i)      . 

'i 

Oxyiifirm    .     .    i)      . 

.     16.  JO 

Oxfd  of  Manzarifi    b)     . 

•.2S 

L,fii,isMi„    .      0)     . 

.           2.  SO 

cm 


OF  BARYTES. 


ikii  been  given  me  as  a  fcarce 
I.:,  from  New-Leiningeti,  in  the 
.  Jcferving  a  clofcr  examination  i 
it  is  not  2  native  oxyd  of  zinc, 
&tis.  However,  it  will  appear  from 
iMternal  charaäers  drawn  up  by  Kar* 
\  to  its  external  appearance,  it  differs 
Frpccies  of  barytvs,  and  that,  on  this  account 
B  t'yftematica!  arrangement  of  minerals,  to  be 
|lie  genus  of  barytes  as  a  ntw  and  particular 


\t  fibrous  barytes  is, 

c  frclh  fra^ure  cbtfnui-brovin  ; 
%  a  fbape  partaking  of  the  kidney-form  and 
d  hat ry tidal. 

:  and  externa]  luftre  not  determinable,  be- 
'  caufe  the  foJSl  fcems  here  to  have  been  impaired  by 
n  'Bttrition. 


nternally,  liltUßining,  ni  i  grtafy  glofs. 

<l.  a  Fraflure 


2  CVin.  Examination  of  the 

FracJure  eaarft  fibrtus,  the  fibres  Jivtrginx  iaifn 
Hit  toAtuKr  *)• 

Fragments,  indctenninate  angular, 
of  iruliftiFidlf  dccacliedf  thkk  and  cooH»- 
graioed  pieces, 

Tranfparttti  ea  iht  tisti. 

Soft,  I 

fieavy. 

lu  fpecilic  gravity  I  found  to  be,  4.  oZo. 

a)  Before  I  proceeded  to  the  decompofition  of  the  quiwiiy 
of  this  foiilil  deftined  for  this  purpofe,  I  feparated,  hj  mum  li 
acetic  acid,  the  calcareous  earth,  which  externally  fluclt  in  li« 
cavities  formed  by  the  botryoidal  fhape.  Three  hundred ^^ 
of  it  were  powdered,  boiled  with  600  grains  of  carbooiK 
of  pot-afii  and  water,  evaporated  to  diynefk  i  again  diSuM 
in  water,  and  a  fecond  time  evaporated.  Upon  fubli- 
quent  dilution  with  water,  the  earth  was  feparated  by  the 
filter  and  wafhed.  This  earth  was  treated  with  mxr/atif 
acid^  which  diflblved  it  with  cffervefcence,  leaving  a  rtfi- 
due  of  18  grains.  A  fecond  boiling  with  pot-alh  in  tiie 
fame  manner  as  before,  entirely  decompofed  thefe  i» 
grains;  and  the  feparated  earth  now  entirely  diflblvdin 
muriatic  acid.  The  muriatic  folution  evaporated  to  tbe 
point  of  cryftallizalion,  conflantly  gave  muriate  of  bvytes 
in  its  ufiial  tabular  fonn. 

b)  All  this  muriated  barytes  was  re-diflblved  in  wattn 
the  predominant  pot-afli  of   the  mentioned  alkaline  lyci 


•  Such  a  rranncr  of  divergence  of  fibres  I  have  not  met  witb 
before,  whoever  is  acquainted  with  die  fluimtfr-ßriatti p'fi<'> 
will  aUi»  know  what  is  underltood  by  the  expteHioa,  in  a  fevin- 
like  manner  di-vrrg!ngtj  ßbrtus. 

whÜ 
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it.  i::i=  =^ 
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CIX.  Ex.  of  the  Tabular  Spar. 

ir'avUxa  as  the  place  of  its  occurrence.  This  mcritori- 
mincra logical  writer  alio  conjeclurcd  that  it  belongc 
to  the  common  tremalite ;  but  the  following  analyfis  will 
fliew,  that  Mr.  Karßtn  was  more  correfl  in  ranking  it  as  a 
particular  fpecies  under  the  genas  affilex. 

a)  One  hundrid  grains  of  tabular  fpar  in  pure  fpecimens^ 
which  had  been  carefully  freed  from  the  concomitant  blue 
calcareous  fpar,  were  pulverized  and  introduced  into  a 
matrafs,  prcvioudy  counterbalanced,  together  with  400 
grains  of  nitric  acid.  The  volume  of  the  powdered  ftonc 
gradually  diminifhed,  but  no  efFervefccnce,  nor  lofs  of 
weight,  enfued.        * 

h)  The  rcfidue,  which  had  a  fljmy  appearance,  was  col- 
IciSicd  upon  the  filter,  waflied,  and  fubmitted  to  a  red-hcat. 
It  weighed  50  grains,  and  was  pure  filictous  tarth. 


£)  The  diluted  nitric  folution  was  not  rendered  turbid 
either  by  fulphuric  acid  or  by  cauftic  ammoniac.  I  treated 
it  then  with  carbonate  of  ammoniac.  The  precipitate, 
wafhed  and  dried  in  a  warm  temperature,  amounted  to  8i 
grains,  confifting  of  <arhinaud  cahartous  earth.  But  as 
it  is  not  contained  in  the  foffil  in  the  carbonated  ftate,  wc 
muft  reckon  for  it  only  45  grains.  The  conjcflure  that  a 
little  of  magncfia  might  be  prefcnt  in  the  foffil,  proved 
abortive  upon  farther  invefligation. 

t)  Another  portion  of  the  tabular  fpar,  weighed  and 
expofed  to  a  red-heat,  loft  by  this  procefs  5  ptr  cent,  of 
weight.  As  the  calcareous  earth  in  the  foffil  is  not  car- 
bonated, that  lof^  is  to  be  derived  from  the  aqueous  par- 
ticles driven  out  by  the  ignition. 
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CoobtpaHij  nf  ktapdn^  p9Xts  of  the  takmUfr  ^  a 
»of, 

SUix 50 

«^ •  •  45 

Wtttr  .».',..,.        5 


*   "^ 


>  • 


cu 


r  I 

ft         PHEMICAL  EXAMINATION  ^^M 

MiEMITE  was  fo  denominated  from  Memo,  in  Tuf- 
any,  wtere  Dr.  Thsmfe»  difcovercd  it  in  the  year  I'j^t. 
The   fpecimen     he    Tent  me    was   infcribcd :    Späth    rnag- 


r 

External  De/cn'plion  of  MiemUs. 

Karßtn  has  given  the  following  defcription  of  the  ex- 
ernal  charaäers  of  it : 

MitmiU  is, 

as  to  colour,  of  a  ^dXc  fparrow-grafs  green,  fading  into 
the  greenifli-white; 

occurs  majjlve,  cryßaUlzed  in  ßat,  daukle,  trilateral 
pyramids,  joined  bafe  to  bafe.  Some  of  the  crystals 
are  of  a  middle  fize,  others  are  fmali  ;  they  atfo 
have  their  lateral  edges  either  agglutinated,  or  they 
crofs  each  other. 

.,  They  exhibit  a  drujy  external  furface,  which  internally 
hßmngly  fpUndenty  of  the  lufire  efmither  ofpeerl. 


«J* 


Its  fiaScan  JvGatid  cm-i-ilinear ;  its 

fingcitcnu  indctcimuuic  angalv,  nther  Ctirp ; 

Dita^hed  fititt  gro»s — and  alio  cuZifc  gniocj:   dl 
grains  Us^ißt^  scvlt  Mmgular. 


It  is  tratiJfariTi-, 
ietni-hard, 
brittle, 
sot  verv  bcavT. 


Chemical  Analyfis  of  Mtemile. 

«)  One  bmxdreJ  grains  of  Micmite  were  gnxud  6ae 
«■d  covered  w  i(b  mirit  adii.  In  the  cold  ibe  iBioa  of  dx 
fclvcnt  WIS  but  flow,  and  attended  whh  only  a  weak  «fe- 
»dcenLT-  On  the  application  of  h=al.  the  Lilotioo  was 
npidly  accompiiihcd,  with  a  vety  violent  efierrcfceDCt- 
Only  a  few  brown  flocks  remained,  which  lifccwifc  dit- 
Urtd  in  the  miuiatic  acid  added  by  drops. 

1)  The  folution  was  combined  with  tamßU  ammtm*:  to 
(iiperiatuntloo.  The  b^wn  precipitate  oUainad,  being 
waflted,  was  buled  white  yet  moift  with  a  lixiräm  o( 
foMftUfoda;  but  which  met  nothing  folnblc  in  k.  The 
Suat  precipitate  was  now  a^n  edulcorated,  theo  di£>l*ed 
in  Jmlfbmric  add,  evaporated  to  a  dry  mafc,  and  this  US 
ignited  during  half  an  hour.  Upon  its  re-dift^doa  in 
water,  brown-red  flocks  Tcmaincd,  which  after  fiiibiniog 
a  fecond  ignidoo,  weighed  2;  grains,  and  were  oxyd  of 
iron,  together  with  a  flight  indication  of  mangaoeic.  As 
there  is  no  doubt ~hut  the  iron  i»  cimtained  in  the  fbffi  in 
the  carbonjirf  fiate ;  3  grains  aScarbtnated  »ryd  »firtm  muft 


of  Miemite.  235 

be  accounted  for  it.     The  fluid  from  which  this  oxyd  has 
been  fcparated,  cryftallized  to  fulphate  of  magncfia, 

e)  That  fluid  which  afforded  011  the  addition  of  ammo- 
iiiac  the  above  brown  precipitate,  was  combined  in  a  boU- 
ing  heat  with  carbonate  of  pot-afb.  By  this  management 
a  white  and  light  earth  fell  down,  which  upon  edulcora- 
tion,  was  treated  with  dilute  fulphuric  acid.  This  pro- 
duced a  quantity  of  fulphate  of  lime,  which  1  carefully  col- 
lected and  decompofed,  by  boiling  it  with  a  folulion  of  car- 
bonated foda.  The  carbonated  caUartcus  rarlh  thus  pro- 
cured, weighed  53  grains,  when  waited  and  dcficcatcd  in 
a  warm  place. 

d)  What  remained  of  tlie  fluid  after  the  fulphate  of  lime 
had  been  feparaicd,  Ihooted  on  farther  evaporation  into 
cryftals  of  fulphated  niagnefia.  This,  together  with  that 
obtained  in  the  procefs  related  b)^  I  decompofed  in  a  boil- 
ing heat  by  carbonated  foda.  The  quantity  of  curbonaud 
magtufia  which  I  here  obtained,  being  edulcorated  and 
dried  with  the  afliftance  of  a  gentle  heat,  amounted  to  4?{- 
g  rains, 

*}  Ont  hundred  grains  of  the  fame  miemite  in  entire 
ipecimens,  were  expofed  in  a  covered  crucible,  to  a  ftrong 
red-heat  during  30  minutes.  They  were  rendered  foft  by 
the  aifiion  of  the  fire,  had  acquired  a  dark  ifabella-ycliow, 
and  lofl  52  grains  of  weight. 

Yet,  Unce  the  whole  weight  of  the  carbonic  acid  con- 
tained in  the  nu'ntioncd  53  grains  of  calcareous  earth,  as 
well  as  in  the  \%i  grains  of  magncfia,  and  in  the  3  grains 
of  oxyded  iron,  conformably  to  the  ufual  proportions,  can 
amount  only  to  39  grains  j  it  is  obviou«,  that  the  lurplus 
of  13  grains  loft  by  the  ignition>  muft  be  %onfidercd  as 


J 


find  the  ] 

the  quantity  i 

emulating, 

odly  at  a  red-beat  at  which  alfo  its  caiboolc  actd  is  drirta 

out^  amounts  in  ICX>  pans  of  carbonated  magncfta  to  17i 

vhilc  the  carbonic  acid  contained  in  it  amounts  to  but  33. 

The  conftitucnt  pans  of  ACtmUy  therefore,  arc  io  tbc 
tiutJrtd; 

Carhtiutt  tf  Hmt 53. 

Carhsmatt  tf  Magiufia       ....  43.  53 
'         Qtrhnatt  9finm,  a  little 

liuignf.ltatBn     ■•(«■-       3* 


9«.  so   • 

''^TBit  BMr  i^fcnmt  of  VKi  iiuiinitiiejit  pitts  vX  MBetttt 
,  vithlko<eortlieT>nl^MVM)b»j^*,fteindnri]Kfer- 
■wr  ongbt  to  be  codfidfered  only  as  a  fiibordbtate  Ipecies  of 
Ac  fectHid,  and  clafled  under  it  as  under  its  genus. 


■  Sec  Eflar  XXI.  of  this  woiic,  p^.  a 59. 


(     ^3-     ) 

CXI. 

CHEMICAL  EXAMINATION 

PTtlSMATIC    MAGNESIAN   SPAR. 

(fitunglichcr  Bitler-fpalh.J 


L  HE  foltil  here  under  examination,  which   is  met  vitb, 

nigEi  but  rare!)',  in  the  cobaJtic  mines  at  GillcifirunTi,  in 

the  territory  of  Uotha,  has  firß  been  made  known  and  de- 

ribed  by  Mr.  Sihhihtim,  of  Gotha  *.     Its  external  Jefcrip- 

^titn,   which   I  here  lubjoin,   has  been  given  by  Karflen^ 

who    alio    gave    it    the     name    of    Pnfmatic  magntßam 

fpar. 

"  It  is  throughout  of  a  fparrow-grafi  grim ;  but  ia 
mod  varieties  darker  than  in  Chryfobtryl^  and  ex- 
,  uemely  feldom   fo  pale  as  the   conchoidal  apatite 
(Spargtljiein)  from  the  Cape  de  Gates. 

It  is  cryftallized  in  fomewhat  _^a(,  atmoll  perpendi- 
cular tetrahedrons,  the  lacenl  edges  of  which  arc 
much  truncated.     The  cryftals  are  only  fm^l  or 


•  //ajfi  Magazin  für  die  gefaromte  Mincralogi«,  See.  Laipzis, 
itoj.  Vol.  I.  pag.  ij«. 
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Tcnr  fuudl ;  tnd  fmnetimet  tbejr  Ibrm  onlj  äi^ 
Jitrfacfs.  Thejr  are  feen  hftving  the  1>afe  of  As 
tetrahedron  imbedded^  and  fometimea  prefent  a  loa* 
form  accumulation. 

The  lateral  facets  of  the  tetrahedrons  acre  grmui^  aai 
but  littU  foimng.  The  fiirfitoes  of  the  truncationt, 
on  the  contrary,, are ySwsfA  uAftrwiglj  JpIemJUtd  of 
the  luftre  of  mother  of  pari.  It  is  from  this^  tfait 
the  laft  mentioned  ftrike  moft  the  ejc 

r  I 

Intirnallj  the  prifmatic  magneiian  Ipar  is  fpUmUnt  oft 
glaOjr  luftre. 

Its  fra£ture  pafles  wbolly  from  tbi  indißinß  fiUaUd  inti 
the  fplintery. 

It  burfts  into  indeterminately  angular,  not  very  fliaip 
edged  fragments. 

It  exhibits  prifmatic  feparaU  piiCiSy  (which  io  fome 
varieties  of  it  are  imperfe^^  yet  fufficientl j  diftinß). 

It  is  much  tranfparent ; 
Semi-hard,  in  rather  a  high  iegra  ; 
gives  a  fnow- white  ftreak,  and 
is  not  very  heavy." 

Its  fpecific  gravity,  as  I  found,  is,'  2.  885. 

Some  fpccimens  of  this  foflit  were  ftrongly  ignited  for 
half  an  hour  in  a  platina  crucible ;  and  then  returned  from 
the  Are  without  having  been  burft,  but  rendered  very  foft 
and  opake.  They  exhibited  various  colours  alternating  i^ 
zones  in  fuch  a  manner,  that  the  exteriour  circle  was  ifabella* 
3  yellow, 
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ydlow,  the  fecond  ycllowifti-brovrii  or  reddilb  white,  aind 
.the  nucleus  clove-brown.  Thty  ftill  prelcrved  Tome  luftre, 
and  the  pieces  deuched  in  ptifms  were  dißiridlly  eccentric. 
The  lofs  of  weight  amounted  to  45^  ptr  cent.  \  though  by 
this  degree  of  ignition,  as  will  appear  from  the  fcqucl,  the 
whole  of  the  carbonic  acid  had  not  been  expelled. 

The  chemical  decompolltion  of  this  mineral  Aibftance  I 
accomplilhed  in  the  manner  as  follows : 

o)  One  huntlrid  grains  were  finely  triturated,  and  intro- 
duced into  3  tall,  cylindrical  glafs,  which  held  a  qu^uitity 
of  nitric  add  fufficient  to  effect  the  foiution,  and  was  pre- 
vioufly  put  in  equiJibrio.  The  acid  ailed  but  feebly,  tiie 
foiution  p.'occeded  but  flowly,  and  was  accompanied  by  00 
great  eifervefccnce.  After  the  end  of  the  foiution,  which 
lequited  fome  hours,  a  lofs  of  weight  of  47i  grains  was 
found,  owing  to  the  tarbonU  acid  which  had  efcaped. 

b)  The  foiution  was  at  firll  yellowiOi,  but  colourle(s 
when  diluted  with  water.  Its  clearnefs  was  not  difturboi 
by  adding  a  few  drops  of  fulphuric  acid  ;  as  a  proof  that  it 
contained  neither  barytic,  nor  ftrontian  earth,  which  laft 
has  been  fufpedled  to  exift  in  this  fulfil.  I  mixed  it  with 
as  much  of  carbonated  pot-a(h  as  was  neceffary  to  neutralize 
its  predominant  acid  i  and  then  precipitated  the  ferrugin^ 
ous  part  by  Juscinati  of  foda.  The  precipitated  fuccinate 
of  iron,  when  colledled  and  ignited,  left  a  fine  metallic 
bafe  of  the  form  and  appearance  of  a  very  loofc  red  cream 
«firm*;  but  all  of  which  obeyed  the  magnet.     After  a 


•  In  precipitations  the  precipitate  either  links  to  the  bottom  bjr 
iti  fpeciltc  gravity,  or  is  To  light  33  to  8oat  on  the  liquor.  la  the 
latter  cafe  it  is  called  crfdDi,  as  here  rrMff  «fir»«.    Thus  the  pel. 
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few  drops  of  oil  had  been  burnt  over  it,  it  prefented 
as  a  black  oxyd  of  iron,  weighing  i\  grains.  But  fioa 
the  iron  exifts  in  this  foflil  in  the  carbonated  JSate,  we  muft 
reckon  4  grains  for  it. 

f)  I  now  precipitated  the  folution,  thus  freed  from  \Mif 
vi\x.\\  carhanaled  pol-aß  and  the  alTiflance  of  a  boiling  heit 
The  white  precipitate  obtained,  amounted  togöf  gniov 
when  woÜicd  and  dried  in  a  warm  temperature. 

d)  This  precipitate  I  perfcSIy  faturatcd  with  weak  ful. 
phuric  acid.  By  this,  fulphate  of  lime  mixed  with  foRi 
phatc  of  magnefia  was  generated,  I  irrf'pifTated  thi^  mixwni 
by  the  application  of  hc3t,  to  a  dry  mafs ;  and  upon  ih»' 
elixiviated  it  carefully  with  cold  water.  After  gentle  «»»*■ 
p6ration,  th^  filtered  fluid  entirely  Oiooted  into  crylhls  rf 
fulphated  magnefia.  This  laft  rc-diflbived  in  water,  and 
dccompofed  in  a  heat  of  ebullition  by  means  of  carUna^' 
of  pot-afli,  gave  36  J  grains  of  edulcorated,  and  in  a  genilc 
warmth,  AxizA  earbsnale  of  rnagneßa  ;  which  dedufled  froW 
the  preceding  göi  grains,  reduces  the  amount  of  the  cii^ 
bonate  of  lime  to  60  grams. 

I  have,  therefore,  from  thofe  dccompofed  AuWrti  gnu* 
of  the  prifmacic  magnclian  fpar  obtained, 

Carbonate  cf  lime 60  grains. 

Carbonate  of  magntfis 36,  50 

Carbonate  of  iron 4. 

100.  Jo 


licleof  carbonated  lime,  which  U  formed  and  floats  on  linie-w»«t 
cxpofed  to  air,  [>.  termed  erram  »/  lime,  in  coniradiftinftion  to  *'". 
oflimr,  which  is  calcareous  eartli  ditTuTed  in  water  to  the  co^ 
ßßencc  of  mflk.     A  fimilar  inliancc  is  aaforded  by  eream  of  niä. 
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^^ftiwever,  Ance  the  quantity  of  carbonic  acid,  combined 
^P»  thofe  proportions  of  the  three  conftituent  parts  here 
^vatcd,  amounts  only  10  401  grains,  and  in  particular  in 


the 


I 


60,     grains  of  carbonateJ  lime,     to     27  g™'^ 
36.|     do.     carbonated  magnefia   —     12. 
4        do.     carbonated  iron,  —       i .  SO 

40.  50, 


«hereaE  the  crude  foflil  hfelf  contains  47  i  grains  a), 
hence  6^- grains  more :  foms  correflion  in  the  above  ftate- 
meni  is  neceflary,  and  this  relative  to  the  proportion  of 
the  carbonic  acid  combined  with  the  magneJia. 

The  carbonate  of  magneria,  prepvcd  in  the  iifual  way 
by  precipitation  from  acids,  contains  upon  average  40  ptr 
ttni.  earth,  27  water,  33  carbonic  acid.  But  this  earth, 
like  pot-alh  and  foda,  is  capable  of  appropriating  to  itfelf  a 
greater  proportion  of  carbonic  acid.  For,  if  carbonated 
magnefia,  when  recently  prepared  and  ftill  moill,  be 
ditFufed  in  water,  poured  into  a  capacious  bottle  filled  with 
carbonic  acid  gas  and  agitated,  the  volume  of  the  gas 
will  be  found  to  decrcafe  in  a  much  greater  proportion, 
than  can  be  abfurbed  by  the  quantity  of  water  employed  to 
drench  the  earth,  Thus/ui^ö,  perfectly  faturated  with  car- 
bonic acid,  whether  by  nature  or  by  art*,  contains  lefs 
water  of  cryftalüzation,  in  proportion  as  the  quantity  of 
caibonic  acid  combined  with  it  increafes.  From  analogy 
it  was  reafonable  to  conjedture,  that  the  fame  is  the  cafe 
with  magnefia ;  and  this  fuppofition  is  confirmed  by  the 
greater  proportion  of   carbonic  acid,    dlfcovered  in    that 

•  ElTay  LXXVIl!.  page  6J. 
VOL.  II.  a  magnefia. 


«    *         *  .-* 


^  '-'""'       „ -  ..<i~--''<  '   -ji^-'^C^^/K:- 


^      •,cja.,:sswwi««;,#fc. 


* 


nagnffia,  which  it  a  coowiiitiicitf  ffF^f>f  ^  fiifi^b 

ClBttllUIOd« 

If  iiow  we  dcfiui&aie  li]f  cMipiiCsttioii  the  jKuj^linii 
die  caitht  and  ozjrded  iron  iii  a  tee  «f  fnj, 
amcwmti  in  the  above  mentiOfied 


¥  1  '■"* 


-  ■*' 


60    gaimaiCgkmmm^mf^:  m     33,  gaum. 
36.^  do.       M^w^  --      14I50 

4*    do.        //I«  '  —       2.50 


» 


so- 
Adding 

Ckri§MUacid  47-25 

97.25 
ConfeqiienUjv  fer  Ac^pmpar- 
tionoffiMif/rianainoDlf  .  ^75 

According  to  this  calcukdon,  9ni  hundred  gnios  ot  fi^ 
friffnatic  magnefianfpar  contain  : 

M^tWI£        m        •        •        .        •         .         •         .        «.''    33* 

Magnefiü 14. 50 

Oxydofir§n 2.25 

CarbüMu  acid     ••••.••    47.  50 
fTatfr^  and  perhapa  fome  lofi    .     .      2.  75 
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CXII. 


STRIATED    GREY    ORE 
MANGANESE. 


1. 


Ore  of  Mangane/c  from  Ilefeld. 

1  HE  grty  art  of  manganefg,  v/hicb  occurs  at  IlefU,  on 
the  Harz,  along  with  the  ponderous-fpar  (fulphate  of  ba- 
rylei)  is  pBrticuhrly  diftinguithed  by  its  ftrong  metallic 
lußre  and  the  fize  of  its  cryftals,  which  arc  oblique  qua- 
drilateral columns,  fometimes  two  inches  and  above  long. 
Specimens  of  this  kind  at  firft  fight  often  exhibit  an  illufive 
refemblance  ta  the  Hungarian  Jong  ftriaied,  cryftaUized 
grey  ores  of  antimony.  The  bright  lultre  of  this  inanga- 
jiefian  ore  fiom  llefdd,  has,  by  fome,  been  confidercd  as  an 
indication  of  iron  admixed  in  a  confiderable  quantity  j  but 
the  following  analyHs  has  (hewn,  that  it  does  not  contain 
any  portion  of  iron. 


i)  Twirhundrtd  trains  of  this  ore  of  manganefe  in  pure 
crylbils  were  pulverized,  covered  in  a  matrafs  with  muriatic 
ecid,  and}  without  heating,  fet  by  for  fome  hours.  The  acid 
quietly  diflblved  the  ore,  and  afforded  with  it  a  very  fatu- 
latc  deep  brown-ied  fluid.  If  fuch  »  folution,  prepared  in 
R  z  the 
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the  cold,  be  diluted  with  water,  die  oKjd  of  lajngiwC 
feparases  in  loofe  brown  flocki»  and  in  moft  cafe»  leifcs  Ab 
iUpematant  fluid  entirely  deprived  of  oobmr»  But  the 
above  brown  folution  was  digefted  upon  a  ooal-finv^  '■'■C 
which  the  materiak  frothed  nuicfa»  and  oaLygcualcd 
gas  was  difengaged«  When  flw  gu  had  oealiiDd  to 
over,  and  the  folution  been  diluted  with  wafeer»  k 
a  fiunt  reddifh  colour  J  and  the  whole  was  fiioiid  difblral^ 
with  the  exception  of  fiMne  light  black 
ieemed  to  be  graphite ;  but  could  not  be 
quantitj  being  too  foiall. 


7)  I  divided  the  folution  into  two  equal  pacts»  and 
mined  mu  half  of  it^  befides  other  trials,  with  the  fallov* 
.  ing  reagents, 

tf )  On  the  addition  of  ibmr  drops  of  cnKemiraUiJmlplmnc 
Mcldj  it  continued  dear  and  unchanged. 

h)  Prujjßan  alkali  produced  a  precipitate  of  the  colour  of 
peach-flower. 

c)  The  carhnated  alkalis  threw  down  a  white  precipi- 
tate, which  alfo  preferved  its  whitenefs  on  expofiue  to 
the  air. 

d)  On  the  contrary,  the  precipitate  obtained  by  means 
€j(  cau/iic  alkalis^  paiTed  to  the  brown. 

#)  Water   impregnated  with  fulfhuraui  bjdr^gin  gis^ 
\    produced  no  change  or  turbidueft« 

3)  The  ether  half  of  the  folution  I  neutralized  with  car^ 
h^nati  •ffei^aß^  until  a  weak  turbidity  began  to  appetr; 
upon  which  I  brought  it  to  the  fiatc  of  dMiUitioo.    ^^ 

3  onJf 
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only  a  few,  hardly  perceivable  brown  flocks  feparated, 
which  collciSted  on  the  filter,  refembled  minute  particles 
of  duft.  I  then  precipitated  the  filtered  fluid,  at  a  tempe- 
rature of  212°  Far,  with  carbonated  pot-a(h.  The  white 
carbonated  oxyd  of  manganefe,  which  I  thus  obtained, 
amounted  to  133  grains,  when  edulcorated  and  dried  in  a 
gentle  heat.  Upon  ftrong  ignition  in  a  covered  crucible, 
it  returned  from  the  fire  of  a  chefnut-brown  colour,  and 
weighed  88f  grains. 

By  pouring  upon  this  laft  flrong  nitric  add,    adding  a 

little  fugar,  and  heating,  I  procured  a  complete  and  colour- 
lefs  folution.  This  nitric  fulution  being  poured  into  a 
retort  and  diftilled  to  drynefs,  left  the  manganefe  in  the 
Hate  of  perfi£}  oxy^iüoa,  and  in  the  form  ot  a  iblid,  lead- 
grey  mafs  of  a  metallic  lullre  behind. 


B. 


a)  Twa  hundred  grains  of  the  ore,  in  grofsly  broken 
cryftals,  were  heated  roathorough  redncfs  ina  fmalt  coated 
glafs  retort,  conneßed  with  the  pneumatic  apparatus.  The 
gas  coUc<£led  amounted  only  to  9  grains,  upon  deducting 
the  common  air  of  the  apparatus ;  but  fhewed  by  ihc  lively 
combuftion  of  an  iron  wire  confined  in  it,  that  it  was  pure 
exygin  gas. 

h)  In  the  fmall  intermediate  hollow  glafi-fphcre  of  the 
apparatus,  a  confidcrabic  quantity  of  moiflure  has  con- 
denfed,  which  weighed  14  grains,  and  was  pure  water. 

c)  The  manganefe,  having  fuftained  that  ignition, 
weighed  181  grains.  The  external  luftrc'tf  the  cryftals 
was  very  diminiflicd,  and  their  grey  colour  turned 
blackifli. 

R  3  One 
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•maJrtJ  parti  of  this  ore  bare,  canicqucntl;-,  tx» 
into; 


Bltui  aiyd  if  moMgoMtft,  combined 
with  the  nuLximum  of  oxygen 
which  it  is  capable  of  retaining 
in  i  ßxtd  JiaU^  while  aäed  on 

fire 90. 50 

n-    ........     .         7. 

Oxygn  gal  4^  tdüc  tocbcs,  or  by 

ighc     .    ,    .  ...      2.2s 

99- ?5 


\ 


The  ramguicfian  ore  from  Ilefeld,  therefore,  coooim 
Boljr  a  fimU  quuttilf  of  fupenbundant  oxygen  ;  and  is,  fuf 
thb  rcsTon,  very  linlc  proper  for  the  puipoife  of  picpiring 
CKVgcn  gas,  or  oxygenated  muriatic  add. 


Concerning  the  obtained  water,  the  quantity  of  whiti 
«mounting  to  7  ptr  ctitt.  was  confbntly  the  lame  on  re- 
peating the  experiiiients}  it  is- too  great  to  admit  of  being 
cwkfidered  as  merely  a  j^^f^p^f  moifture  (imbibed  from 
the  atmoff^re).  On  this  ground  it  mnft  unqneftioiubly 
be  ulteo  for  the  water  of  cryftallisation  in  this  ore  ai 
maogancfe. 

IL 

Ore  of  Maagaueje  from  Moravia. 

The  Moravian  ore  of  mangamtfi  is  ficel-grey  on  the  frefh 
(raaure,  pt^Kffes  a  metallic  luftre,  and  conGfts  of  fhort, 
partly  £däcuhAed,  partly  coiKcntricalty  ftriated  and  di- 
verging needles,  accumulated  into  a  coDipaä  nnls. 

OMi 
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A. 

mOnt  hundrid  grains  of  it  entirely  (Jiflblved,  without 
laving  any  refidue,  in  the  muriatic  acid  aiTufed  upon  them, 
,  aflifVcii  by  a  digefling  heat  ^  at  the  fame  time,  that 
ygenated  muriatic  acid  gas  was  extricated.  The  folu- 
hen  mixed  with  water,  was  dellitutc  of  all  colour, 
[nd  pioved,  upon  examination,  to  contain  no  particle  of 
iron.  I  treated  it  with  carbonate  of  pot-afh  in  a  boiling 
fceat.  The  manjanefian  oxyd  thrown  down,  weighed 
136  grains  j  but  on  being  reduced  by  ignition  in  a  covered, 
crucible,  to  the  ftate  of  the  brimn  9xyd  af  manganeft^  it 
weighed  only  87  grains. 

B. 

Two  hundred  grains  of  this  Moravian  manganefe  were 
heated  to  rednefs,  in  a  fmall  coated  glafs-retort  connected 
with  the  pneumatic  apparatus.  The  neck  of  the  retort 
was  found  lined  with  only  a  flight  (quantity  of  moiflure  in 
the  form  of  dew-drops,  which  might  weigh  about  1  grain. 
The  quantity  of  oxygen  gas,  which  rapidly  came  over, 
amounted  to  41  grains  i  and  was  ot  a  great  purity,  as  the 
experiments  of  combuftion  made  with  it  proved.  The  re- 
maining ore  of  manganefe  loft  2Z  grains  of  weight. 

Hence  by  this  treatment  the  native  mixture  of  thij  or? 
has  been  decompofed  into : 

Blaci  oxyd  of  mangantfi,   combined 

with   the  maximum  of  oxygen 

with    which    it     can    continue 

united  in  the  fire     .....      89. 

Wattr o.  50 

Oxygen  gat  SOi  Cubic  inches,  or 

by  weight 10.  25 

99-75       _, 
R  4  Froiu 


CXIII. 
CHEMICAL  EXAMINATION 


EARTHY   BL  -i-T  A'    O  It  E 
OF   MJNGytNESE. 


J.  HE  earthy  black  ere  (oxyd)  of  manganrfe,  which  bas 
been  the  fubjeit  of  the  prefent  inquiry,  has  been  coIJcfled 
a  few  years  ago  in  the  gallery  Cron-Cahnberg,  belonging 
to  the  mine  Dorothea,  on  the  Uarx.  It  has  been  found 
there  as  a  guhr,  that  is,  in  the  form  of  a  muddy,  greafy  fub- 
Itancc,  ilTuing  from  the  clefts  of  the  rocks;  but  on  cx- 
pofure  to  air  it  foon  dried  up  to  a  verjr  fubtlc,  black 
powder. 


/i)  One  hundred  grains  of  it,  firfl:  freed  by  means  of  a 
hair-ficve  from  the  admixed  grolTer  fragments  of  ftone, 
were  introduced  into  a  c»ated  glafs-retort  connefted  with 
the  gas-apparatus,  and  ignited.  The  gas  extricated  in^this 
procefs  amounted  to  5;  cubic  inches,  and  was  found  to  be 
carhnic  edd  gas, 

b)  In 


cxm. 


«r* 


I  In    the   imennctüse   ^Ihnüi  J  *«da  17I  g^tf  I 

l/r  had  cblleäcd,  giisii£s  faura<ü«.i«^MBeBt,itJ 
Ic^uing  a  flight  tncs  cf  aaHnnL 


I  Tbc  ignited  rcfidoc,  is  ^ 
kgc  wu  obJervable,  wn^ef  ;^  | 


I)  Hmdred  grun*  renEIy  MMiiJirMlfciiiidi  lit,  \ 

f  wai  poured  upon  in  tbs  ceU. 
Ill  ibrlc'brawn  fluid  ;  but  tks,  läer  fi 
laAflanceof  h^l,  a^unW  »kr^^  « 

oAtcd  a  black  ifH-gre/  fofmenr,  m 
■lion  in  a  coveroj  crucible,  ynigtul  9  g 

Len(  ignitioa  in  an  open  tdl,  i 

n-ilh-wbice,    and  its   weight  «üaÜBc&eJ  ümnc  i  ^aio. 

leiefore  that  blacldlh  coloor  kad  »ifet  ^rcm  1  pactioD 

IcdrieH    (radical) ;    2«,    procsl)!*',    bi  tfe  prgcaficg  o- 
limcnt,  the  fame  pn.-icif'e  h»  octräncsä  Sj  tfe  ^rao 
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d)  From  the  remaining  fluid,  which  now  was  colour- 
(cfs,  a  vjhite  oxyil  cf  manganrfe  was  precipitated  fay  means 
of  carbonated  pot-aQi  and  the  alTißance  of  boiling  beat. 
This  oxyd  being  brought  to  the  ftaic  of  the  brown  oxyd, 
by  igniting  it  in  a  covered  crucible,  weighed  68  grains. 

Therefore,  the  obtained  conflltueni  parts  were : 

Brown  Bxyd  of  mangantfi       ...  68 

Oxyd  of  iron 6.50 

Carban  (radical) 1. 

Barytti i- 

SiUx 8. 

Water i?- 5° 


The  incrcafe  of  weight,  in  this  fum,  probably  depends  on 
ihis  circumftance,  that  the  ignited  oxyd  of  mangancfe  has 
afterwards  combined  with  a  greater  proportion  of  oxygen, 
than  is  contained  in  the.j)acuial  couipofition  of  the  crude 
foffil. 

It  is  oi tiiak'maHganefian guhrs *f  that  Nature  makes  ufe 
of  as  a  colouring  principle  in  the  delineations  of  rf^K^r//«, 
which  often  are  amazingly  beautiful,  upon  compaÖ  lime- 
flones,  bituminous  marlites  (Mergcl-fehitfir}^  fotne  varie- 


*  The  feafc  of  the  German  expreHion  Guhr,  has  been  explained 
at  the  beginning  of  this  Effay.  The  fame  word  is  alfo  fani«iimcs 
kepi  by,  after  the  fluid  has  left  the  folid  fubftai\cc  previoufly  dif- 
fuled  ill  it  1  for  inftanec,  in  the  ful-umleni  laUareout  tarib, 
found  on  calcareous  muuntains  of  a  confiderable  height,  at  fome 
Alpsin  SwifTerland,  and  which  alfo  hai  been  called,  agar'u  mim. 
rat,  tat  fuHir^Tranll. 

ties 


CHEMICAL  EXAMINATION 


ASPHALTUM  FROM  ALBANIA. 


.  HAT  variety  of  A/pbaltum,  or  mineral  pitchy  which 
Kurs  in  mighty  Urata  at  Avhna,  in  Albania,  is  greyifh- 
ack,  breaks  maiBve,  is  opake,  both  exiernally  and  in- 
rnall)',  of  a  moderate  iuftre,  of  the  greafy  kind,  but  is 
ndercJ  liull  by  the  flreak;  its  fraflure  is  imperfetJlIy  flat- 
inchoidal,  the  fratEments  fharp.  It  feels  fomewhat  fattifli, 
foft,  mild,  aiid  light.     I  found  its  fpecific  gravity  equal 

(    I.  2C5. 

It  burns  with  a  ßrong  and  lively  flame,  and  is  confidered 
the  principal  ingredient  in  the  grtcian  firty  fo  much  rc- 
>wned  in  former  times. 


A. 

Afphaltum  is  foluble  only  in  oils,  and  various  fpecies  of 
Waptha  chemically  prepared,  Reiiifitd petroltum  is,  among 
Khers,  a  good  menftruum  for  it.  One  part  of  afphaltum, 
ivered  in  the  cold  with  _^/  parts  of  reilified  petroleum, 
pve,  after  24.  hours,  a  faturaced  folution  of  a  dark  black- 
rown  colour,  which  upon  evaporation  in  a  low  heat,  left 

the 


the  äEslvoä  pnn'non,  in  die  iotm  a£  a 


ah  szrof 


aered  br  biy'"r-i:  h  iaa. 


^   *^fmi^**^f  ■« 


^MT,  pjc 


*  • 


:i   X  ^ 


~    f^i  i  Ir        I       1      W   ■!■  »      -  ■*■ 


:z£L 


ZS^   "WSS    ZIl  ^%li*,TXXJL    r 


rii>  -^ 
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2)  6  grains  of  u/aitr,  which  gave   flight  indications 
of  ammoniac. 

c)  The  refidue,  which  coated  the  bottom  of  the  retort 
S  the  form  oFa  little  cohering  cruft,  was  of  an  iron-grey, 
Dd  poQefled  of  a  metallic  luftre'.  It  weighed  46  grains. 
Icing  burned  on  a  tefl,  it  left  16  grains  of  brown  afhes. 
The  radical  carbon,  which  had  been  confumed,  amounted, 
herefore  to  30  grains, 

^)  Thofe  aßxs  were  mixed  with  a  quadruple  weight  of 

ubonated  pot-afh,  and  ignited.     The  melted  mafs  was 

Iturated  in  excefs  with  muriatic  acid,  then  evaporated  to  a 

ry  fall,  and  again  dÜFufed  in  water;  after  which  I  fepa- 

ited  the  filiccous  earth  by  filtration.    It  weighed  7j  grains 

rhcn  Ignited,     The  folution  now  freed  from  this  Ingre- 

icnt,  was  fuperfaturated  with  a  caußic  alkaline  ly?,  di- 

efted  and  filtered.     The  lye  was  found  to  have  taken  up 

om    it  fome   aluminous  earth,    which  being  precipitated 

id  ignited,    gave  4}  grains.     The  rcfiduum  which  has 

luded  the  a£lion  of  the  cauClic  lixivium,  was  firft  diflölved 

I  muriaticy  and  then  combined  with  fulphuric  acid,  which 

reduced  fulphate  of  lime,  containing  j  of  a  grain  of  purt 

tlcareous   earth,      I   now  mixed  and    boiled  the   folution 

'ith  carbonated  pot-afh,  until  a  turbidnefs  began  to  appear, 

[ere  an  axyd  of  iron   feparated,  weighing    ij  grains  after 

red-heat.     What  remained  of  the  fluid,  was  combined  with 

more  carbonate  of  pot-afli  in  a  beat  of  ebullition  ;  and  on 

fo  doing,'  a  flight  portion  of  white  oxyJ  of  manganefi  fell 

down,  which  in  a  red-heat,  turned  brown,  and  weighed  ( 

grain. 
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Theicbre»   #«#  hmirU  gnins  of  dib  mfpkmbmm  I 
Aobnm^Aäkvc  given  pirtly  as /fwduv^j,  pacdj  as  «ifa^j. 

36  cubic  inches  of  Carhonaud  bydrtgoi  gms, 

32  grains    Bitumumnu  «/. 

6  -^^^        ■    ■    Feeble  nqmaiuated 
30  Radical  GvifBi. 

4.  50  —  — —  Abaßim. 

0.75  —      Limn. 

1.25  —     Oxji§firmu 

0.50  —  -^— .  Oxydafmtn^am^. 
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cxv. 


CHEMICAL  EXAMINATION 


EARTHY  BROWN-CO, 


(Earthy  or  fcaly  carbonated  Wood,  by  Kincan.) 


L  HE  earthy  brown-ceal,  alfo  called  bituminous  wood-tartbt 
[Curs  principally  in  the  county  of  Mamfildy  and  on  the 
aal\  fometimes  in  confidcrably  thick  ftrata,  and  in  moil 
cafes  only  at  a  little  depth  under  (he  vegetable  eanh.  It 
has  a  black ifh-brown  colour,  is  dull,  and  of  an  earthy 
fiatfture,  ftains  a  little,  is  loft,  eaTily  pulverizable,  and 
crumbles  into  dull  in  the  air. 


To  the  inhabitants  of  thofe  diftrifts  it  ferves  as  a  very 
ufeftil  combuftible.  To  prepare  it  for  that  ufe,  it  iS 
kneaded  with  water  into  a  fomewhat  tcnaceuus  mafs,  and 
fhaped  in  wooden  moulds  in  the  manner  of  bricks.  In  this 
form,  previously  dried  in  the  air,  it  is  ufed  as  a  fuel. 


Its  external  appearance  and  chemical  relations  fluw« 
that  originally  it  conftituted  the  fibrous  eonßitutjtt  fart  of 
A  mighty  mafs  of  wood  accumulated  by  floods;  which^ 
though  changed  by  putrefaäion  in  its  eflcntial  compofition^ 
jet  has  not  been  catireljr  deftroTed. 


The 
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•Ti»  trown-coal,  fubjeflL-d  to  the  following  inreSip. 
■  tian>  eomeiiroin  Schraplau,  an  cßatc  of  the  Priaccfe-  ^ 
AnuidofFniaia. 


fW*  ihuufr^  grains  of  it  were  fu1>initted  to  s  red-bctf 
n  a  gbfc  rdtort,  conncäed  teiüi  the  pneumatic  intrcotBl 
MfBKMtat*    The  produÖs  of  this  dccotnpofitioa,    brfi^J 

1)  Tbe  g|^  obtained  after  the  common  air  had  been  a- 
'   pdkdfram-dic  veiTcls,  amounted  to  135  cubic  inches.    Of 
diefe  lime-wkter  has  abforbcd   17  cubic  ij^bes,  being  ^r^ 
'   tttU' ätiJ  imj.     The  remaining  118  cubic  inches  confilB^ 

* 
Xt  The  liquor  diftUled  over  confified  of: 

«)  94  grain*  of  an  acidulous  water.  Since  the  decoc- 
tion of  the  crude  foffil  with-water  contains  no  add;  thit 
obtained  in  this  diftiltation  muft  be  conßdercd  as  ncwtj  go* 
ncrated,  and  probably  as  fjrt-UgHtm  add*. 


*  The  Mitbor  feen»  to  b«Tc  purpofelr  preterred  here  Ibe  txmr 
.  mon  terminology :  for,  it  cannoi  have  efcaped  his  laaaotf  that 
the  celebrated  Crem  had  already,  in  the  yea«-  17*4.  afferted  the 
identity  of  the  fyn-trgmemiS  with  the  atrric  Kid.  A  doörine  «bich 
Gtcb  has  repeated  in  hit  FrimtifUi  if  tttdm  CAraj/hj,  I««- 
lÄodo«,  jioo.  Virf.I.  pag.  311;  and  which  baa  been  «ftowwdi 
confiniKd  by  the  expehmcius  of  Fmntr^  and  r^m^meUm,  related 
in  NUM/4M'i  JttTMot.  Edit.  4*0.  Vol.  V.  ps^.  gt. 

h)  60  pains 


**-   rarihy  Bromn-coal. 

t)  6Ö  grains  of  a  lighc-brown  coagulated  «V,  which  ILewed 
no  refemblance  to  any  bimminous  oil,  but  emiited  only  a 
■weak  cmpyrcumatic  fmell. 

3)  »  he  charred  reliduc  in  the  retort  weighed  774  grains. 
When  ignited  upon  a  left,  there  remained  37  grains  of  Itghu 
brownifli  a(hes  mixed  with  grains  of  fand.  The  confunied 
carbon,  therefore,  had  amoiinted  to  40'  graim. 

4).  a)  The  aflies  were  elixiviated  with  water.  The  fluid 
feparateJ  by  filtration  tinged  reddened  litmus-paper  with 
a  faint  blue.  "  Upon  evaporation,  it  left  fulphau  ef  lime, 
weighing  5  grains  after  ignition.  It  was  a  flight  portion 
of  uncombined  calcareous  earth  ptefent  in  the  liquor,  which 
had  reproduced  the  blue  colour  of  the  reddened  litmus- 
paper. 

h)  Upon  the  eirxlviited  afhcs,  nitro-muriatic  acid  wis 
poured.     The  infolubleyäii/ji  rtßäue  weighed  13  grains. 

r)  Caußk  ammoniac  threw  down  from  the  folution  a 
light-brown  precipitate,  which  by  means  of  a  caußic  lixi- 
viOm,  was  feparated  into  2  grains  of  oxfJeJ  iran,  and  1  grain 
of  aluminou!  earths 

d)  The  remaining  part  of  the  folution  yielded,  on  tha 
addition  of  carbonate  pot-a(b,  catcarteus  tarib  of  4  gralni 
weight  upon  ignition. 


Spirit  of  wine  extrafts,  by  digeftion,    from  the  earthy 

brown-coal,  a  brown-red  tin£ture,  which,  on  evaporation, 

leaves  a  deep    brown-red  extract ;    the  tafte  of  which  is 

moderately  bitter  without  being  difagreeable,  and  not  ill 

s  3  refembles 


nyk 
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refcmbles  the  tafle  of  the  cxtrafl  from  in  inferior  fort  gF| 
the  Peruvian  bark.     In  water  it  rc-diflblvcd  but  i 
fe£tly,  and  gave  with  it  a  turbid  mixture. 


c. 

Four  ounces  of  this  earthy  brown-coal  yielded  on  thrd 
repeated  boilings  with  water,  a  clear,  brown-red  dccoSuD 
which  tried  as  a  re-agent,  (hewed  neither  the  relations  o 
alkali,  nor  ihofe  of  an  acid.  By  evaporation  In 
warmth,  it  afforded  a  dry,  pulverizabJe  cxtra3,  of  an' 
brown  colour,  of  145  grains  weight,  and  of  a  Gmilar  mlli'. 
bitter  tafle  as  the  preceding  (B).  Upon  the  afTufion  of  j 
little  water  it  readily  difTolveiJ,  yielding  a  limpid  daik- 
brown  duiJ  ;  at  the  fame  time,  that  it  depofited  a  yeLowifh- 
white  fediment,  which  in  the  dry  ftate  weighed  39  grains, 
and  was  fulphat^rd  lime. 


With  this  rc-diffuived  exirafl  I  tried  feveral 

binations. 
\ 

0)  No  turbidnefs  nor  change  of  colour  enfucd  on  eoB 
bining  it  with  tlie  folutions  of  animal  gluten,  alkaline  fah 
alum,  nitrated  lime,  fulphacc  of  copper,  and  recently  cij] 
talized  fulphate  of  iron. 

1)  The  folution  of  this  ottaiS  was  decompofed  by  1 
lytic  water,  the  folutiuns  of  nitrated  barytcs,  muriate 
zinc,  nitrate  of  lilver  anJ  of  mercury,  acetate  of  I« 
muriated  oxydofiron,  itc.  On  tlie  addition  ofthcfe,  G 
fTocculent  prtcipitaCcs  were  formed  of  a  ligbt-brown  w« 
colour,  and  the  fupcniaunt  liquor,  in  moil  cafc!«  appeal 
quite  colourkls. 


earthy  Brawrt'Coal. 


If  the  earthy  brown-coal  be  digcfted  with  a  moderately 
firong  cäußic  lye^  it  feems  that  almolt  the  whole  of  its  com- 
bul^ible  portion  is  diflblved  into,  as  it  were,  a  fluid  black 

lal.     When  diluted  with  from   12  to  16  parts  of  water. 

id  filtered,  the  fluid  ilill  prefcrves  its  faturatcd  deep  black-   ' 
brown  colour.     By  laiuration  with  fulphuric  or  nitric  acid, 
black-brown  colour  becomes  brightened  into  a  brown- 
red;  and  on  the  application  of  heat,  a  brown  (limy  pre$:i- 

ütate  depolites ;  which,  collected  on  tlie  hitrum  and  edul- 
corated, dries  up  in  a  warm  temperature  to  coal-blsck* 
tfrongly  fhining  lumps,  which,  on  being  burned  upon  t 
teft,   leave  yelJowifli  aDies  behind. 


E. 


Two  ounces  of  oil,  that  had  been  procured  by  diftillatton 
from  a  larger  quantity  of  this. brown-coal,  were  put  into  a 
«tort  in  order  to  be  reßified,  and  ij  ounce  was  diftilled 
over  in  a  moderate  fand-heat.  The  rcfidue  prefentcd  a 
blackifli-grey  colour,  and  affumed,  on  cooling,  a  waxy 
confiftence.  But  the  diftilJed  portion  had  a  honey-yellow 
tinge,  and  coiigealed  in  a  cryftalUne,  foliated  form.  When 
B  little  of  it  was  put  upon  filtering  paper,  it  imbibed  the 
thinner  portion  of  the  oil,  but  that  of  a  thicker  confiflence 
remained  on  the  paper  in  light-brownilh,  rcfplendent,  fepa- 
rable  Xixoix,  or  fcales. 

If  the  oil  he  heated  upon  coal-fire  until  the  greatefl  part 
of  the  aqueous  moifture  is  evaporated,    it  afllimes,   upon 

cooling. 


eodin^  -the  canfifteocic  V  i  wfaiM  ccnlie  (ttrwtm  A 

bum).     In  this  ftatc  it  very  mucli  refenibles  the  Mehh, 
■  or  S*a-u/3.x  from  Siberia. 


Spirit  of  wine  dlfTotves  the  oil  educed  from  the  carthj 
brown-coal,  by  digeftion,  clearly  and  pretty  copioufljf. 
The  folution,  as  it  cools,  coagulates  to  a  gelatinous  con- 
fiftence.  The  mentioned  Maltha  is  aficiäed  in  the  (aat 
manner  by  fpirit  of  wine  •. 


*  This  Sta.'wax,  or  Mallba,  is  procured  from  the  BaiialLttt, 
on  the  (horci  near  BargnfiH.  The  clalTiti cation  of  this  produä  of 
I4ature  wiih  ihc  bituminnus  fublhinces  1  think  improper,  bt 
'  nrious  rcafons.  May  it  not  be  the  produfl  of  a  dillilkrico, 
performed  by  Nature, — from  a  fimilar  Ipecies  of  brown-cojl'— 
Aj  the  eariiy  ira-wa-eaal,  which  has  been  the  fubjeft  of  ihe  pir- 
ceding  inquiry,  cannot  fae  fubordinaied  to  the  bitumicioui  foflili, 
neither  in  a  chemical,  nor  in  a  geognoftic  view,  iti  former  denOMM 
nation  of  Uiamlntui  vMtd.^trib,  ia  no  longer  admiffiUe. 


[     ,63     ] 

CXVI. 
CHEMICAL    EXAMINATION 

OF    TBE 

HUNGARIAN   PEARL-STONE. 


X  HE  mountainous  region  of  TdkebanyOy  in  Xlpptr  Hun- 
gary, excels  by  i[s  various,  and  often  very  beautiful  fpecies 
offtones;  fevcral  of  which,  for  inftancc,  the  noble  opal, 
are  its  peculiar  property.  To  thefe  alio  belongs  that  Itone, 
which,  for  the  firft  time,  has  been  brought  into  public  notlc. 
and  defcribed  by  Mr.  Fichtei',  under  the  name  f^elcantc 
ZeeliUf  as  that  whole  range  of  mountains  was  confidercd 
by  him  as  malTes  ejeifted  by  fire.  But  fince  experienced 
Mincralogifts  have  examined  thofc  mountains,  and  proved 
that  alTertion  to  be  deftitute  of  truth  ;  the  above  denomina- 
tion, founded  on  FichtrPs  hypothefis,  has  alfo  been  dif- 
carded  as  inadmiflibie.  Among  others,  principally  Mr. 
Efmark,  in  his  InftruiSive  defiription  cf  a  miaerakgical 
voyage  through  Hungary  f^  has  given  a  full  account  of  that 
mountainous  dillridl,  together  with  a  chara£lcriilic  defcrip- 


*  FiciirJ,    mineralogirche  Bemerkungen  van  den    Karfaibtn, 
Wienn.  t7$i,  i  Thell.  pag.  365.  x  Theil.  pag.  64S. 

.f  See  t^euee  bergmaanifch»  Journal,  Vol.  ii,  pag.  £a.  fcq. 

lion 
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tion  of  the  foffils  there  occurring,  and  of  this  in  pirticak; 
to  which  I  refier  the  reader«     The  iäme  foffil  has  alfeif  j 
fome  been  confidered  as  belonging  to  pitch- ftone,  andaU 
Zeolitic  pitch-ßom  \  while  ethers  took  it  for  a  fpecki  d| 
in  a  ftate  of  tranddon  into  Obfidian« 


But  at  prefent  Mr.  Wtrmr  has  affigned  to  it  a 
place,  in  the  fyftematical  arrangement,  on  the  fide  atpA 
fione;  and  from  the  granular  ihape  of  die  (eparatcd  pin% 
he  called  it  PeorUßQiu.  ^ 


The  PiorLßtmij  examined  bj  the  analjfis  I  am  gpii{ 
to  relate,  has  a  duikj  afli-grey  colour,  trarerfed  in  km 
places,  in  the  manner  of  ribbons,  hj  yellowifli-grej  flripo. 
It  is  found  between  Kereßwr  and  T^ajy  in  ftrata  akenat- 
ing  with  thofe  of  argillaceous  porjAjrjr. 

Its  fpecific  gravttj  I  found  to  be,  2.  340. 


I. 

a)  Before  the  blow-pipe,  upon  charcoal,  it  intumcfccs, 
in  the  manner  cf  zeolite,  in  a  frothy  form,   buc  niies  not« 

h)  A  piece  of  pearl-ftonc  was  expofed,  for  two  hours, 
to  a  moderate  red-heat.  It  returned  from  the  fire  with- 
out any  alteration  in  its  (hape  5  the  colour,  however,  bad 
pafTed  into  the  reddiih-brovn  \  and  the  ftone  fufiered  a 
diminution  of  weight  of  \\  per  ctnt. 

c)  In  the  fire  of  the  porcelain  furnace,  fpccimens  of  this 
foffil  were  perfedly  vitrified  in  the  cbarcud  crusitU^  as 
well  as  in  that  of  claj  *. 


♦  Sc^E'Iiyl.  of  this  Work,  pag.  34. 

a)  Upon 


Hungarian  Pearl-Jone. 


2&S 


JI. 


a)  Upon  one  hundred  grains  of  pulverized  pcarl-ftone, 
in  a  niver-cmcible,  I  poured  a  caulllc  lye,  holding  300 
grains  of  foda  'in  folution;  and  after  having  infpiflatcd  the 
whole,  I  ignited  it  ftrongly  during  half  an  hour.  The 
ignited  mafs  thewed  a  green ifh- white  colour,  I  foftencjl 
it  up  with  water,  faturated  it  with  muriatic  acid  added  in 
excefs,  and  evaporated  the  mixture  to  dryncfs  in  a  fanJ- 
bath.  When  re-diflb!ved  in  water,  I  filtered  ofF  tlic 
ßlictaut  earth,  which  edulcorated,  dried  and  ignited, 
weighed  74I  grains. 


h)  The  muriatic  folution  was  combined  to  fuperfatura- 
tion  with  caußic  ammoniac.  The  precipitate  produced  was 
colledlcd  on  the  filter,  waihed,  and  while  yet  moift,  in- 
troduced into  a  caußic  lye,  in  which,  aSiHed  by  heat,  it 
foon  dilTolved ;  leaving  a  brown  refidue  behind.  After 
this  refiduc  had  been  fcparatcd  by  filtration,  I  poured  into 
the  liquor  muriatic  acid,  until  the  new  precipitate,  which 
thence  refulted,  was  agviin  ciearly  dilTolved.  Which  done, 
icwas  afrefb  precipitated  with  carhnatt  of  ammoniac,  then 
cduIcor:i;ed  and  ignited.  It  weighed  12^  grains,  and 
proved,  on  farther  examination,  to  be  aluminous  earth. 
On  its  re-diflbUition  in  fulphuric'  acid,  I  obtained  ^/i«- 
oui  earth,  weighing  {  grain  when  ignited.  So  that,  de- 
ducting this  laß,  there  remain  12  grains  far  the  alumimus 
tarth  ingredient  in  the  foffil. 


c)  The  brown  lefidue  left  by  the  cauftic  lixivium 
was  treated  with  muriatic  acid,  and  the  ponionof  iron  which 
it  contained  was  precipitated  by  caußic  ammoniac.  The 
obtained   Exyd  of  iron  being  ignited,  weighed  I.  60  grain. 

VOL.  u.  T  Th« 
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The  remauniäg  colourleft  fluid  jieUedy    bj 

with  carbonated  amnoiiiaC)  a  iinali  qoanthjr  of  adcueo« 

earth. 

•.•■•■  -  •  « 

1^;  The  watnr,  with  which  the  predpbiH^  obCaiiied  bj 
caaftic  ammpniac  i)  had  been  edulcorated,  was  coahindl 
with  carbonate  of  pot«aih^  and  evi^orated  hf  means  of 
heat.  On  re-d]£S>lving  this  ialine  maft»  ;•  anocfaer  flij^ 
quantity  of  carbonated  lime  appeared,,  which»  together 
«with  that  obtained  in  the  experiment  €)  Ibewed  the  piytioa 
of^un  cakanous  tartb  to  be  i  grain« 


IIL 


tf )  Om  bmdrei  grains  of  pearl-ftone  were  ground  finc^ 
well  mixed  with  400  grains  of  crjrftallised  nitraa  rftarjUi^ 
and  ignited  in  a  porcelain-vellel  by  a  fire  gradually  nuM 
until  the  complete  decompofition  of  the  nitric  acid.  After 
cooling,  the  mafs  was  pulverized,  diluted  with  water,  and 
fuperfaturated  with  muriatic  acid.  I  then  evaporated  the 
folution  in  a  fand-heat,  adding  by  degrees  fulphuric  acid, 
till  the  muriatic  was  wholly  driven  out.  Upon  this  I  dif- 
fufed  the  infpiflated  mafs  in  a  fufficient  quantity  of  water, 
and  feparated,  by  filtration,  the  filiceous  earth  which  it 
contained,  together  with  the  generated  fulphate  of  barytes. 
The  fulphuric  fluid  was,  in  the  next  injQ^ce,  neutralized 
with  carbonate  of  ammoniac,  filtered  off  from  the  iron« 
0iot  aluminous  earth  which  the  alkali  had  thrown  down, 
^d  laftly,  evaporated  in  a  iand-heat  to  a  dry  (alt. 

b)  This  fulphate  of  ammoniac  was  gradually  expelled  in 
a  platina  crucible,  by  means  of  a  moderate,  well  regulated 
heat.  A  fixed  fait  of  8  grains  weight  remained,  and  proved 
to  be  fulphate  of  pot-a(h.  Thus  alio  the  prefence  of  ^ 
ajb  in  this  foffil,  as  a  conftituent  part^  has  been  difcovered 

3"  by 


Jlwisarian  Pearl-ftone. 
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by  this  management,  and  its  propottion  found  to  be  4i  in 
one  hundreds 


Ont  hundrtd  parts,  therefore  of  this  Huugarian  Ptarl- 
Sone  contain : 


Siltx 


11. 


jflvmint  .  ~ 
Ostjd  öftren  - 
Lime  .  :  - 
Pet-ajh  III.  b] 

lyatcr       .        I.  h\ 


.  so  J 


iz. 
1. 6a 

■0.50    I. 
4.50 
4- 50 


■3S 


fv 


7    •  - 

3 

8  . 

•   9 

14  .  . 

»5 

17  .  . 

ft 

i9    .    . 

a» 

"^*  • 

•  30 

31  *  . 

8 

5S    .  ' 

.   6 

75  .  . 

•  1 

IS    . 

.  42 

8o  .  . 

.  x8 

ISO    .  . 

.  21 

J69  .  , 

»   9 

174  . 

.  22 

17^  . 

•  iJ 

230  . 

•   5 

138  . 

•   5 

245  . 

.  19 

^47  . 

.  18 

6^85 6.T15. 

it  half    ......  a  fmtrA* 

effufed     .......  tffu&d. 

few  griios    .....  few  minute  paiticlesi 

gas    .    • hydrogen. 

ore precipitate. 

lixivium  it,    ...    .  lixivium,  it. 

their *.    .  there. 

inth  19 in  this. 

aaflforded  and    ....  and  afforded  a. 

lead,  when It  :d.     When. 

^oda loda,  weighing  40  gti::, 

addiukflt'c«.    ....  dele  of. 

weighed  grd|b     ....  weighed  J  grain. 

(rafd-fpathl     ....       {Tafel^f^ath), 

grni/iid granular, 

9  S^^i'-s 9  cubic  inches. 

41  grains 41  cubic  inches 


C.    WOODFALt,    PRI.VTER,    fATinNOSTER-ROW. 
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